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ISOLATION OF SUBTERRANEAN ZON^ 

Cross Reference To Related Applications 

This application is a continuation-in-part of U.S. patent application serial number 
5 08/969,922. attorney docket numt>er 25791.69, filed on 10/3/2001, Uiat was a 
continuation-in-part of U.S. patent application serial numt)er 09/440,338, attorney 
docket number 257919.02. filed on 11/15/1999, ttiat issued as U.S. Patent No. 
6.328,113, that claimed the benefit of the filing date of U.S. provisional patent 
appHcation serial number 60/108.558, attorney docket number 25791.9. filed on 
10 11/16/1998. the diactosuresofwhich are incorporated herehri by refereno^^ 

The present application is related to the fotkywing: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent appHcation serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440.338, attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent application serial no. 09/523.460. 
atiomey docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent appiicatibn serial 
no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/511,941. attorney docket no. 25791.16.02. filed on 2/24/2000. 
(8) UiS. patent application serial no. 09/588.946, attorney docket no. 25791.17.02. filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 
2579123.02. fded on 4/26/2000. (10) PCT patent application serial no. 
PCT/USOO/18635, attorney dod^et no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent application serial no. 60/162,671 , attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provistonal patent application serial no. 60/154,047. attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent appBcation serial 
no. 60/159.082, attorney docket no. 25791.34, fited on 10/12/1999. (14) U.S. 
provi8k)nal patent application serial no. 60/159,039, attorney docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provistonal patent application serial no. 60/159,033, attomey 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent appHcation serial 
no. 60/212,359, attomey docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165.228, attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attomey 
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docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provlsipnal 
patent appHcation serial no. 60/233.636. attpniey docket no. 25791.47, filed on 
9/18/2000, (21) U.S. previstonal patent applkatton serisd no. 60/237,334. attorney 
5 docket no. :ffi791.48, filed on 10/2/20CK). (22) U.S. proviskmal patent applteatkm serial 
no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provlsk)nal 
patent appHcatkm serial no. 60^2.434. attorn^ docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisk)nar patent application serial no. 60/259.486. attorney 
docket no. ^791.52. filed on 1/3/2001; (25) U.S. pro\fek)nal patent application serial 

10 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6/2001 ; (26) U.S. pruvistonal 
patent appDcatkm serial no. 60^13,453. attorney docket no. 25791.59. filed on 
8/2Q/2001; (27) U.S: provisional patent applicatioh serial no. 60/317,985, attorney 
docket no. 25791. isX filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 ufiNty patent application serial ho. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001 , the disclosures of which are incorporated herein by reference. 

Background of the Invention 

This invention relates gerterally to oil and gas exploratton, and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During ofl expk)ration, a wellbore typically traverses a number of zones within a 
subterranean formation. Some of ttiese subterranean zones will produce oil and gas; 
white others will not . Further, it is often necessary to isoiate subterranean zones from 
25 one another in order to fadlitate the e)g>k>ration for and production of oil and gas. 
Existing methods for Isolating subterranean production zones in order to facilitate the 
exptoratkm for and production of oil and gas are a>ni^ 

The present invention is directed to overcoming one or more of the limitations of the 
30 existing procMses for isdating subterranean zones during oil and gas expk>ration. 

Summary of the invention 

According to one aspect of the present inventton, an apparatus is provided that 
includes a zonal isolation assembly includir>g: one or more solid tubular members, each 
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solid tubular member induding one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tajbular members for controlling the flow of fluldlc 
materials through the perforated tubular members,, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operatirig pressure within the perforated tubular members, and one or 
more flow servsors operal>ty coupled to one or more of the perforated tubular members 

10 for monitoring the operatirig flow rate within the perforated tubular members, a shoe 
coupled to the zonal isdation assiembiy, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. . At least one of the solid tubular members and the perforated 

IS tubular members are fonned by a radial expansion process performed within the 
weilbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubuiars 
within the wellbore, the perforated tubulars traversing the second subtenanean zone, 
radially expanding at least one of the primary solid tubuiars and perforated tubulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 ' preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the sofid tubulars and perforated 
tubuiars, monitoring the dperating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubuiars as a function of the monitbred operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes petitioning one or rhore solid tubulars 
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\Aathin the wellbore, positioning one or more perforated tubulars within the wellbore, the 
. perforated tubulars traversing the produdng subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fiuidicly 
coupling the solid tubulars wtth the casing, flutdldy coupling the perforated tubulars 
5 with the solid tubulars. fluldidy isolating the produdng subterranean zone from at least 
one other sul^tenranean zone within the wellbore, fluldidy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another asped of the present invention, a system for isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 
Indudes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subten^neah zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbqre, means for flukJidy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subteranean ?one to the second subten^anean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or rrx>re of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubuters as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
' from a produdng subten^nean zone in a wellbore, at least a portion of the wellbore 
induding a casing, Is provided that indudes means for positioning one or more solid 
tubuters within the wellbore, means for positioning one or rnore perforated tubulars 
30 within the wellbore, the perforated tubuters traversing the produdng subterranean 
zone, means for radtelly expanding at least one of the solid tiAulars and the perforated 
tubuters within the wellbore, means for fluldidy coupling the sdid tubuters with the 
casing, means for fluldidy coupling the perforated tubulars with the solid tubulars, 
means for fluldidy isolating the produdng subtenanean zone from at least one other 
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subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the producing sutitenanean zone, means for monitoring ttie 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for oontrolling the flow of fluidic materials through the perforated 
5 tubulars as a function of the rnonitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a ronal isolation assembly including: one or more soKd tubular memt^ers. each 

10 solid tutHilar rnember including one or more external seals, one or rhore perforated 
tubular membere each including radial passages coupled to the solid tubular members, 
and one or more sdid tubutar liners coupled to the interior surfaces of one or morie of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tubular members are fonned 
by a radial expansion process performed within tl>e wellbore, and the solid tubular 
liners are formed by a radial expansion process perfonmed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone in a wellbore is provided that 
iridudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or rnore radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubiriars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterrariean zone to the second subterranean zone within the welIt)ore. external to the 
primary solid tubulars and perforated tubulars, positioning orte or more solid tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expan(fing and plastically defbmning the sofid tubular liners within the interior of one or 
more of the perforated tubtdars to fluidicly seal at least some of the radial passages of 
the perforated tubulars. 



5 



According to another aspect of the present inventiWt a method of extracting materials 
from a producing subterranean zone in a weilbore, at least a portion of the weitbore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the welibore. positioning one or more perforated tubulars each including one or 

5 more* radial passages within the welibore, Ihe perforated tubulars traversing ttie 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subtenBnean zone from at least one other subtenanean zone 

10 within the welibore; fluidicly coupling at least one of the perforated tubulars with Ihe 
producing subterranean zone, positioning one or more soRd tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the sdltd tubular liners within the InteriiM- of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone .from a second subterranean zone in a welibore is provided that 
includes means for positioning one or more solid tubulars within the welibore, the solid 
tutHJtars traversing the first subterranean zone, means for positioning one or mors 

20 perforated tubulars each including one or more radial passages within the weitbore, the 
perforated tubulars traversing the second subterranean zone, imans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
niear^ for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated taJbulars, and means for radially expanding and 
plastically deforming the solid tubular Hners within the interior of one or rmm of the 
perforated tubulars to fluidicly seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the welibore 
including a casing, is provided that includes means for postUpning one or nrxxe solid 
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tubulars within the wellbone, means for positioning one or movB perforated tubulars 
each including one or more radial passages within the weiltx)re, the perforated tubuiars 
traveling the producing subterranean zone» means for radially expanding at least or^e 
of the solid tubulars and the perforated tubulars within the weiltKMne, means for fluididy 

5 coupling the solid tubulars with the casing* means for fluididy coupling the perforated 
tubulars with the solid tubuiars, means for fluididy isolating the producing subteranean 
zone from at least one other subtenanean zone within the weltt>ore. nneans for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for positioning one or more soUd tubular liners within the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically defomning 
the sdid tubular liners within the interior one or nrK>re of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another asped of the present inventton, an apparatus is provided that 
IS indudes a zonal isolation ass^bly Induding: one or more solid tubular members, each 
solid tubular niember Induding one or more extendi seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to ancriher asped of the present invention, a method of isolating, a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 
indudes positioning one or more tolkt tubulars within the wellbore, the solid tubulars 

25 ' traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or mors radial passages within the wellbore, the perforated tobulars 
traversing the second sutiterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars. within the wellbore, fluididy coupling the perforated 
tubulars and the prbnary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subtenanean zone within the wellbore extemeri to the 
primary solid tobulars and perforated tubulans, sealing off an annular region within at 
least one of the perforated tobulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tobulars to seal off at least some of 
the radial passages of the perforated titf>ulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welltwre. ^t least a portion of the weilt)ore 
including a casing, is provided ttiat includes positioning one pr more solid tutMiars 
5 wNhln the welit)ore. positioning one or more perforated tibulars each including one or 
more radial piassages within the wehbora. the perfbrated tubuiars traversing the 
producing subterranean zone, radially expandbig at least one of the solid tubular and 
the perforated tubi^ within trie weilbore. fluididy coupibig the solid tubuiars with the 
casing, fluldicly coupling the perforated tubuiars wHh the solid tubuiars. fluididy 

10 isolating the produdrig subterranean zone from at least one other subtenanean zone 
within the weilbore, fluididy ooupftig at least one of the perforated tubuiars with me 
produdng subtenanean zone, sealing off an annular region within at least one of the 
perforated tubuiars, and ir^eding a hanJenable fluidic sealing rnaterlat into the sealed 
annular regions of the perforated tubuiars to seal off at least some of the radial 

15 passages of the perforated tubuiars. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone In a vyeilbore is provided that 
indudes means for positioning one or more solid tubuiars within the weilbore, the solid 

20 tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars each Including one or more radial passages wvithin the weilbore. the 
perforated tubuiars traversing the second subtenanean zone, means for radially 
expanding at least one of ttie solid tubuiars and perforated tubulara within the weilbore, 
means for fluidiciy coupling the perforated tubuiars and the solid tubuters. moans for 

^ preventing the passage of fluids fifom the first subtenanean zone to the second 
subtenanean zone wiftin the weUNire mtemal to the prinary solid tubuters and 
• perforated tubulara, irieans for seaBng off an annular region within at least one of the 
perforated tubulara, and means for injecting a hardenabte fluidic sealing matortel into 

the seated annuter regions of the perforated tubutera to seal off at teast some of the 
30 radtel passages of the perforated tubutera. 

According to another asped of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weilbore, at least a portion of the weilbore 
toduding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the w8lU)ore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tutnilars and the perforated tutnilars within the wellbore, means for fluididy 
5 otMjpling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluidlciy isdating the producing subterranean 
zcra from at least one other subten^nean »n6 within the 
coupling at least one of the perforated tubulars with the produdng subtenanean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 
10 and means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages tf the 
perforated tubulars. 

According to another aspect of the present inventioil, an apparatus is provided that 
IS indudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation induding: one or mora solid tubular members, each sdid 
tubular member induding one or mora extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe cou^ed to the zxmal 
isolation assembly. At least one of the solid tubular members and the prorated 
20 tidHiiar members are fbrrned by a radial expansion process perfomned v^in the 
weObpra, and at least one of the perflated tubular members are radially expanded into 
intimate contact with the subterranean fomnation. 

According to another aspect of the present invention, a method of isolating. a first 
25 sutMerranean zone from a second sul>terranean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traveraing the first subtenranean zone, posRIohlng one or more perforated tubulars 
wilhin the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the primary 
30 sdid tubulars and perforated tubulara within the weflbore, radially expanding at least 
one of the perforated tubulara into intimate contact with the second subtenanean zone, 
fluididy coupling the perforated tubulars and the soHd tubulara, and preventing the 
passage of fluids from the firat subtenranean zone to the second subterranean zone 
wlihin the wellbora external to the solid tubulara and perforated tubulara. 

9 



♦ 



According to anoth^ aspect of the present invention, a method of extracting materials 
from a producing sut)terranean zone in a weilt>ore, at least a portion of the welit)ore 
indudmg a casing, is provided that includes positioning one or more solid tubulars 
5 wimin the wellt)ore, positioning one or more perforated tubulars within the weltbore 
each including one or more radial passages, the perforated tutHJiars traversing the 
producing subten^nean tone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, radially expanding at least one of the 
peiforated tubulars into bntimate contact with the producing subterranean zone, fluididy 
10 coupling the soNd tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one ottier subterranean zone within the weilbore, and fluidicly coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a Second subterranean zone in a wellt>ore is provided that 
includes means for positioning one or more solid tubulars within the weilbore, the soKd 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weilbore each Including one or more radial passages, the 

20 prorated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 'first subterranean zone to the secxmd subtenranean zone within the weilbore extemai to 
the solid tubulars and perforated tubulars. 

According to another aspect cf the present invention, a system for extracting matertals 
from a producing subterranean zone in a wiBlibore, at least a portion of the weilbore 
30 including a casing. Is provided that Includes means for positioning one or more solid 
tubulars within the weilbore, means for positioning one or more perforated tubulars 
within the weilbore each including one or more radial openings, the perforated tubulars 
traversing the producing subtenranean zone, means for radtelly expanding at least one 
of the solid tubuters and the perforated tubulars within the weltbore, means for radially 
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expanding at least one cf the perforated tubulars into intimate contact with the 
producing eubterranean zone, nieans for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars. 
means for fluididy isolating the produdng subterranean zone, from at least one other 
5 subterranean zone within the wellbore. and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

Aooording to another aspect of the present invention, an apparatus Is provided that 
indudes a zonal isolation assembly positioned within a wellbore that traverses a 

10. . subtenanean fomnation and Indudes a perforated wdlbore casing, Iriduding: one or 
more sdid tubular members, each sdid tubular memt)er IndiKling one or more external 
seals* one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the sdid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contad with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subtenanean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning <^e or more sdid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubutars 
within the wellbore each induding one or more radial pass^es, the perforated tubulars 
25 traversing the second subtenranean zone, radiaHy expanding at least one of the primaiy 
solid tubulars and perforated tubulars within the wellborB, radially expanding at least 
one of the perforated tubulars into intimate d>ntacrwith the perforated casing, fluididy 
coupling the perforated tubulars and the sdid tubulars, and previenting the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a weHbore. at least a portion of the vwellbore 
induding a caslrig and a perforated casing that traverse the produdng subterranean 
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zone. Is ptovided that indudes positioning one or more solid tubulars within the 
■ wellbore. positioning one or more perforated tubuiars within the wellixKe each Including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubuiars and the 
5 perfbrated tubulars within the wellbore. radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluidicly coupling the soUd 
tubulars with the casing, fluidicly coupling the perfbrated tubuiars with the solid 
tubulars, fluidicly isolating- the producing subterranean zone from at least one other 
subterranean zone within the welibore. and fluidiciy coCipling at least one of the 
10 perforated tubulars with the producftig subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone Ih a wellbore that includes a 
perforated casing that traverses the second subtenranean zone, is provided that 

IS indudes means for positioning one or nrare solid tubulars within the wellbore, the solid 
tubuiars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulai« within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
oontad with the perforated casing, means for fluidicly coupling the perforated tubulars 
and the sdid tubuiars, and means for preventing the passage of fluids from the first 
subtenanean zone to this second subtenanean zone within the wellbore external to the 
sdid tubulars and perfbrated tubulara. 

25 

According to another aspect of the presisnt Invention, a system for extracting materials 
• fmm a produdng sublenmean zone In a wellbore, at least a portion of the wellbore 
Induding a casing and a perforated casing that traverses the produdng subtenanean 
zone, that Indudes means for positioning one or more solid tubulars within the 
30 weflbore, means for positioning one or more perforated tubulars within the wellbore 
bach induding one or more radial openings, the perforated tubuiars traversing the 
produdng subterranean zone, means for radially expanding at least one of the sdid 
tubulars and the perforated tubulara within the wellbore, nneans for radially expanding 
at least one of the perforated tubulara into Intimate contact with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, means for fluididy 
coupling the perforated tutxjlars with the solid tubulars, means for fluididy isolating the 
producing subtenranean zone from at least one other sutrterranean zone within the 
welltxxe, and means fw fluididy coupling at least one of the perforated tutHilars viHth 
5 the produdng sutrterranean zone. 

According to another asped of the present invention, an apparatus Is pro\Med that 
indudes a zonal isolation assernbly induding: one or more solid tubular members, each 
sdid tubular member induding one or more external seats, one or more perforated 

10 tubular rnembers each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each indudirig one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
menibers and the perforated tubular members are formed by a radial expansion 

15 process performed within the weilbore, and the perforated tubular liners are formed by 
a radial expansion process performed within the welibbrs. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 

20 indudes positioning one or more solid tubutars within the weilbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluididy coupling the perforated 

25 tubulars and ttie primary sdid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the weilbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated titulars, and radially 
expand^ and plasticaliy defomrting Ihe perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another asped of the present invention, a method of extracting materials 
from a produdng subtenenean zone in a weilbore. at least a porton of the weilbore 
induding a casing, is provided that indudes positioning one or more solid tubuters 
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within the welltxKe. positioning one or more perforated tubulars each including one or 
more radial passages within the weHbore, the perforated tubulars traversing the 
producing subtenartean zone, radialiy expanding at feast one of the solid tubulars and 
the perforated tubulars within the wellbore» fluididy coupling the solid tubulars with the 
5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbbre, flukilcly coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars^ and radially expanding and 
10 plastically deforming the perforated tubular liners within the Interior of one or wore of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a seoond subterranean zone in a wellbore is provided that 

15 indudes means for positioning one or more sdid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positlcHiing one or more 
perforated tubulars each induding one ormore radial passages within the wellbore, the 
perforated tubular^ traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone vsnthin the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically deforrning the perforated tubi^ nhers within 
of the perforated tubulars. 

According to another aspect of the present invention, a system for ^trading materials 
from a produdng subterranean zone In a weUbora, at least a portion of the wettbore 
30 induding a casing, is provided that indiKJes rn^ns for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tutnjiars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, rtieans for radially expanding at least one 
of the solid tubulars arxl the perforated tubulars within the wellbore, means for fluidicly 
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ODupttng the solid tubulars with the casing, means for fluididy coupling the perforated 
tutHilars with the solid tubulars, means for fluididy isoiating the producing sutrtenranean 
zone from at least one other subterranean zone within the wellbpre, means for fluididy 
coupKng at least one of the perforated tubulars with the produdng subterranean zone, 
5 means for positioning one or more perforated tubular liners within ttie interior of one or 
. more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 • According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, two or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and one or mors one-way valves for controllabty fluididy couptinig the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated ttftxjlar members are formed by a radial 
expansion process perfomted within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbora, the sdid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversipg the second subtenanean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy cot^tling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone lb the second subterranean zone 
within the wellbore extemal to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from onm of the produdng 2or)es that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another asped of the present invention, a method of extracting materials 
from a wellbore having a plurality of produdng siAterranean zones, at least a portion of 
the wellbore Induding a casing, is provided that indudes positioning one or more solid 
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tubulars within the wetlbore, positioning two or more perforated tubulars each including 
one or more radial passages within the welltme. the perforated tubulars traversing the 
producing subterranean zones» radially expanding at least one cf the solid tubulars and 
the perforated tubulars within the wellbore» fhiididy coupling the solid tubulars with the 
S casing. flMidicly coupling the .perforated tubulars with the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wejibore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone^ preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zor^es that has been 
10 depleted. 

Acoorcftng to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone having a plurality of producing 
zones in a wellbore is provided that Includes means for positioning one or more solid 

15 tubulars within the wellbore, the siolid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated Uibulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the sea»id subtenanean zone within the wellbore external to the 
primary scM tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extrac^ng materials 
from a plurality of produdng subtenanean zones in a wellbore. at least a portion of the 
wellbore ind^dlng a casing, is provided that indudes means for positioning one or 
30 more solid tubulars within the weHbore, means for posittoning one or nnore perforated 
tubulars each including one or more radial passages within the wellbore. the perforated 
tobulars traversing tto produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubutars with the solid tubulars. means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
rneans for fluididy coupling at teast one of the perforated tubulars with the produdng 
subtenranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subterranean fornriation containing a source of geotheniiat 
energy is provided that ihdudes a zonal isolation assembly positioned within the 
subterranean fonhation induding: one or more solid tubular members, eadi solid 
tubuteir member indudinig one or more external seals, one or more perforated tubular 
men^bers each induding radial passages coupled to the solid tubular merribers, and 
15^ one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assemt>ly. At least one of the solid tubular 
members and the pcHforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subten^nean zone induding a source of geothermal 
energy in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subten^nean zone, positioning 

25 one or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing, the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary sdid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defonning the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothermal energy from a sut>terranean geothennal zone in a welibore. at least a 
portion of the welitxve including a casing, is provided that includes positioning one or 
more solid tulHilars within the wtflbore, positioning one or mora perforated tubulars 
5 each including one or more radial passages within the welibore. (he perforated tubulars 
traversing the subterranean geothermal zone, radially expanding at least one of the 
soKd tubulars and the perforated tubutars within the weHbore. fluidldy coupling the soHd 
. tubulars vinth the casing, fluidicly oouplihg the perforated tubulars with the solid 
tubulars, fydidy isolating the sub^nanean geothennal zone from at least one other 
10 subterranean zone witMn the welibore. md fluidicly coupling at least one of the 
perforated tubulars wHh the subterranean geothenmal zone. 

According to another aspect of the present Invention, a system for Isolating a first 
subterranean zone from a second geothermal subterranean zone In a welibore is 

15 provided that indwles means for positioning one or more solid tubulars within the 
welibore. the solid lubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or limre radial 
passages within the welibore, the perforated tubulars travereing the second geothennal 
subten^nean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the welibore. means for fluidicly coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geotliermal subterranean zone within the 
^welibore external to the primary soltd tubulars and perforated tubulars. 

25 According to another aspect of the present invention, a system for extracting 
geothemial energy fnm a subtenanean geothermal zone in a welibore. at least a 
portion of the weUxm iriduding a casing, is provided that includes means for 
positioning one or more solid tubulars within the weHbore. means for positioning one or 
more perfon^ tubulars each Including one or more radid passages within the 

30 wellboie. the peifbraled tubulars traversing the subterranean geothennal zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore, means f<Dr fluidicly coupling the solid tubulare with the casing, 
means for fluidicly coupling the perforated tubulare with the solid tubulare, means for 
fluMidy Isolating the subterranean geothenrnal zone from at least one other 
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subterranean zone within the wellbore, and means for fluldidy couplmg at least one of 
the perforated tubutars with the subterranean geothential zone. 

According to another aspect of the present Invention, an apparatus is provided that 
5 includes a zonal Isolation assembly, including: one or more solid tubular members, each 
solid tubular memt)er including one or mere extemal seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular nmnbers, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perfbrated tubular members are formed by ia radial 
10 - expansion process performed within the weilbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular nriembers within the wetibore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellt)ore is provided that 
includes positiorting one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterraneari zone, positioning one or more perforated tubulars 
within the weilbore each indudirig one or niore radial passages, the perforated tubulars 
traversnig the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the weilbore, fiuididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zpne to the second subterranean zone within the weilbore extemal to 
the solid titulars and perforated tui3ulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubutars within the weilbore. 

According to another aspect of the present ihventitfn. a method of extracting materials 
from 9 producing suMerranean zorie in a weilbore, at least a portion of the weilbore 
including a casing, Is provided that includes positioning one or more solid tubulars 
30 withbi the weHbbre, positioning one or more perforated tubulars within the weilbore 
each including or>e or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expartding at least one of the solid tubulars and 
the perforated tutHilars within the weHbore, fluididy coupitng the solid tubulars ¥flth the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
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isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperati^es, pressures, and 
flow rates within one or more of the perforated tubulars, and cteaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 

10 includes means for positioning one or more sdid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zon6, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

16 means for fluWidy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the sdid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another asped of the present invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of me wellbore 
induding a casing, is provided that indudes means for pi^ttioning one or more sdid 

25 tubulars within the wellbore,. means for positioning one or more perforated tid>ulars 
Within the wellliore each including, one or more'radial passages, the perforated tubuiare 
traverstoig the producing subtenanean zone, means for radially expanding at least one 
of the soHd tubulars and the perforated tubulars within the wellbore. means for fluidiciy 
coupling the solid tubulars with the ca^g, ineans for flukUdy coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subtenanean zone within the wellbore, means for fluidiciy 
ooupOng at least one of the perforated tubulars with the producfcig subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Descripllan of the Dra¥fln|^ 
FIG. 1 Is a fragmentary cross-secOonal view Blustrating the isolation of subterranean 
5 zona$. 

Fig. 2a is a cross sectional illustration of the plaoennent of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross secUonal illustration of the system of Fig. 2a during the Injection of a 
fluidic material into the tubular support merrd)er. 

Fig. 2c is a cross sectional illustration of the system qf Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration cf the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubularmembersof the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an iHustratlve embodiment of a method for 
manufecturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an lllustFative endx)dlment of the uptetting of 
the ends of a tubular member. 

Fig/5b is a cross sectional illustration of the expandable tubuter merTri)er of Fig. 5a 
after radially expanding and plastlcany deforming the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the expandabte tubuter member of Fig. 5b 
after forming threaded connections on the ends of the expandabte tubular niemt>er. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Rg. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansiori cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubuTar 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectionat illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectionaf illustration of an embodiment of a method for 
15 lining one of the perforate tubular members of the system for isolating subterranean 
zones of Fig. .1 with a solid tubular liner. 

Fig. 10 is a fragnnentary cross sectional illustration of an embodirnent of a method 1(xr 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 1 1 is a fragnnentary cross sectional illustration of an erhbodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean fomnation. 

25 

Hg. 12 is a fragnientary cross s^onal illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterrmean zones of Ftg. i with a surrounding perforated welibore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zmes of Fig. 1 with another perforated tubular member. 
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Rg. 14 Is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Rg. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 Is a fragnrtentary cross sectional HlustraOon of an altemafive embodlnnent of the 
system for isolating subterranean zor^ of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothennal zone. 

Detailed Description of the illuBtrattve Embodhfnents 

10 • An apparatus and method for isoiating one or more subterranean zones from one or 
more other subtenrahean zones is provided. The apparatus and method penriits a 
produdng zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the pnoductionmode, the teachings of the present disclosure 
may be used in combination with conventional, well known, production completion 

15 equipment and methods using a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into ttie disclosed apparatus to permit the 
commingling and/or isolation of the subtenranean zones from eaoh other. 

Refening to Fig. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subterranean fonmation 115. The subtenranean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterrar^n formation 115, the wellbore 
105 may be extended in a weH Icnown manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment in order to fluidicly isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135, one or mora external seals 140, one or more sec^ns of 
30 perforated casing 145. one or more intennediato sections of solid casing ISO, and a 
solid shoe 155. In several exemplaiy embodiments, the perforated deising 145 includes 
one more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end erf the solid casing 135. The solid 
casing 135 may comprise any nuwb&r of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubuiars fabricated from chromium 
5 steel or fiberglass. In a preferred emt)odiment, the solid casing 135 comprises oilfield 
tubuiars available from various foreign and dom^c steel mills. 

The sofid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the (^sing 110 using any number of oonventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 1 35 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 Is preferaWy coupled to one nrore of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such^as, for example, weldir^g, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable sdid connectors^ 

20 

In a preferred embodiment, the casirig 135 Includes one more valve members 160 for 
controlling the flow erf fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of padcers, perforated tubing, sliding 
25 sleeves, and valves may be. employed within the apparatus to provide various options 
for commingling and isolating subterranean zones from each other while providing a 
fluid path to the surface. 

In a partlcularty preferred embodiment, the casing 135 is placed into the weilbons 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the Interior 
wails of the wellbore 105. The casing 135 rhay be expanded in the radial dirBction 
using any nunrtMr of conventional commerciaily avallabie methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 t)ehveen the solid casings 135 and 150 and the welibore 105. The seals 
140 may comprise any numt>er of conventional commercially available sealing 
materials suital>le for sealing a casing in a weljbore such as, for example, lead, mbber 
5 orepoxy. In a preferred embodiment, the seals 140 compHse Strataiok 

available from Halliburton Energy Sendees. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. in this manner, oil and gas may be produced from 
a producing sutMenranean zone within a subtemanean formation. The perforated 

10 casing 145 may comprise any number cf conventional commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particulariy preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing availabte from Petroline In Aberdeen, 

IS Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commerdaily available processes such as, for example, welding, or 
20 slotted 'or solid expandable connectors, in a preferred emt>odirhent, the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intemnediate solid 
25 casing 150 using any number of conventional commercially availabte processes such 
as, for example, welding or expandable solid or stotted connectors. In a prefenred 
embodiment, the perforated casing 145 is coupled to the intermediate solid casing 150 
by expandable solid oonnectors. 

30 The last perforated casing 145 is preferably coupted to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any numt)er of 
conventional commerdaily available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the test perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an altemative embodiment the shoe 155 is coupled directly to the last one of the 
Intennediate solid casings 150. 

5 In a pr^rred embodiment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 In a radial direction into intimate 
contact with the Interior wails of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commerdaily available 
processes. 

10. 

The intennediate solid casing 150 pemiits fluids and other materials to pass between 
adjacent perforated casings 145. The intenmediate solid casing 150 may comprise 
any number of conventional commerdaily available sections of solid tubular casing 
such as, for example, oilfield tubulars febricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises cxifield tubulars 
availabie from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commerdaity available 
processes such as, for example, welding, or solid or slotted expandabte connectors. In 
a preferred embodiment the intennediate solid casing 150 is coupled to the perforated 
casing 145 by expandabte solid connectors. The intennediate solid casing 150 may 
comprise a plurality of such intennediate solid casing 150. 

25 

In a prstened embodiment, the each intennediate solid casing 150 indudes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intennediate casing 150. In an altemative embodinrient, as will be 
recognized by persons having ordinary skill in the ^ and the beneflt of the present 
30 disctosure, during the produdion mode of operation, an internal tubular string with 
variws arrangemente of packers, perfbrated tubing, sliding steeves, and valves may be 
empteyed within the apparatus te provide various options for commingling and isolating 
subtenanean zones from each other while providing a fluM path to the surtece. . 
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In a particularly prsferred embodiment, the Intermediate casing 150 is placed into the 
weltt)ore 105 by expanding the ihtennediat^ casing 150 In the radial direction into 
Intimate contact with the Interior walls of the wellbbre 105. The intennedlate casing 
ISO may be exparxled in the radial direction using any number of oonventional 
5 commerdalty available methods. 

In an altemative enibodlnnent, one or more of the lr)temiediate solid ceslngs 150 may 
be omitted. In an altemative preferred embodiment one or more of the perforated 
casings 145 are provided with one or more seals 1^. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a prefened ^bodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration took. 

20 In a particularly preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casir^s 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More ger^rally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145, r)-1 intentiediate solid casings 150. each with one or 

25 more valve memt)er5 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controllably produced from 
the targeted oil sand zone 125 using the perforated casings 145, The oil and gas nr\ay 
then be transported to a surface location using the soHd casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 penmRs isc^ted sections of the 
. zone 125 to be selectively isolated for production. The seals 140 pemrdt the zone 125 
to be fluldldy isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to. t»e fluididy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluididyisoiated. 

In an aitemative embodiment as wiD be recognized by persons having ordinaiy sidil in 
S ttw art and also having the benefit of the present discibsurer during the production 
mode of operation, an intenral tubular string with various arrangements of padcers, 
perfDratsd tubhg. sliding sleevte, and valves may be eiTvloyM within ti^ 
provide various options for opmmlngiing and isolating subtmanean zones from each 
otherwhile providing a fluid path to the surfeoe. 

10 

in several aitemative embodiments, Vne solid casing 13S, the perforated casings 145. 
the intennedlate sections of sb8d casing 150, and/or the solid shoe 155 are radially 
expanded and plastically deformed within the weilbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999. (2) U:S. patent application serial no. 09/510,913. 
attom^ docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350, attorney docket no. 25791.6.02, filed on 2/10/2000, (4) U.S. patent 
application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 .1 1 .02. filed 
on 3/10/2000, (8) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941. 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent application serial 
no. 08/588.946. attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 applicatkxi serial no. OS/559.122, attorney docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent appiteatkm serial no. PCTAJSOO/18635, attorney docket no. 
25791.25.02. filed on 7/9/2000. (11) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 2579127. filed on 11/1/1999, (12) U.S. provistonal 
patent applcalion serial no. 60/154.047. attorney docket no. 2579129. filed on 

30 9/16/1999. (13) U.S. pffoyisk)nal patent appHcatton serial no. 60/159.082. tttomey 
docket na 25791.34, filed on 10/12/1999. (14) U.S. provisional patent appiteatkm serial 
no. 60/159,030. attorney docket no. 25791.36, filed on 10/12/1999. (15) U.S. 
provistonal patent appiicatton serial no. 60/159.033. attorney doctet no. 25791.37. filed 
on 10/12/1999. (16) U.S. proviskNial patent applicatkm serial no. 60/212.359. attorney 
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docket no. 25791.38, filed on 6/19/2000» (17) U.S. provisional patent application serial 
no. 60/165,228, attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
pravisk>nal patent appHcatton serial no. 60/221,443. attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. prpvi$k>nal patent applicatton serial no. 60/221.645, attorney 

5 docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional patent applicatkxi serial 
no. 60/233.638, attorney docket no. 2579i1.47. filed on 9/18/2000. (21) U.S. provistorvil 
patent application serial no. 60/237,334, attorney docket no. 25791,48. filed on 
10/2/2000, (22) U.S. provislbnar patent application serial no. 60/270,007, attonney 
docket no. 25791.50. filed on 2/20/2601; (23) U.S. providonal patent application serial 

10 no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, provistonal 
patent application serial no. 60/259,486, attorney docket no. 25791.52. filed on 
1/3/2001 ; (25) U.S. provistonal patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313,453. attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317,985. attorney docket no. 25791.67.. filed on 
9/8/2001; (28) U.S. provistonal patent application serial no. 60/318,386. attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applicatk>n serial no. 
09/969,922, attorney docket no. 257^1.69, filed on 10^/2001. the disclosures of which 
are incorporated herein by reference. In an exemplary emi:>odinmit, the radial 

20 dearances t>etween the radially expanded solid casings 135. perforated casings 145, 
Intermediate sections of solid casing 150. and/or ttie solid shoe 155 and the wellt>ore 
105 are eliminated thereby eliminating the annulus between ttie solid casings, the 
perforated casings 145. the intermediate sections of solid casing 150. and/or the solid . 
shoe 155 and the weilbore 1 05. in this manner, the optional need for filling the annulus 

25 witti a filler material such as. for example, gravel, may be eliminated. 

Referring to F^e. 2a-2dj an Illustrative embodiment of a system 200 for isolating . 
subterranean formations includes a tutnjiar support member 202 ttiat defines a 
passage 202a. A tubular expansion cone 204 ttiat defines a passage 204a Is coupled 
30 to an end of the tubular support member 202. . In an exemplary embodiment, the 
tutMiter expanston cone 204 Inchides a tepered outer surface 204b fbr reasons to be 
described. 
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A pre-axpanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
. 204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intennedidte portion 206c another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surfaoe of the unexpended 
intenmediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends. 206a and 206d, of the fvst expandable tubular rnember 206 
are greater than the inside and outside diameters of the unexpended intomiediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 • the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre^xpanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 21 4e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment tlie inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tutnjlar member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular number 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a oonventionai threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional , threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c, another pre-expanded 
end 226d, and a sealing rrienrUier 220e coupled to the ^ exterior surface of the 
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unexpended intermediale portion. In an exemplary embodiment, the insiide and outside 
diameters of the pre-expandsd ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220& 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expandeid 
10 ends, 206a, 206d. 214a, 214d, 220a and 220d, of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210. 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further Include anchoring elements for engaging the wellbdre casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support In several 
aKemative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluldic materials 
20 such as, for example, oil, gas and/or water from or into a subtenanean fonnatim. 

In an exemplary embodiment, as illustrated In Fig. 2a, the system 200 is initiaily 
positioned in a borehole 224 formed in a subterranean fomr^on 226 that Includes a 
water zone 226a and a targeted oH sarid zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal, in an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for mample, a sRp joint, or equivalent device in order to permit upward 
movement of the Uibular support member and tubular expansion cone 204 relative to 
me or nmre of the expandable tubular members, 206, 214. and 220, and tubular 

30 members, 210, 21?, 216, and 218. 

In an exemplary embodiment, as illustrated iri Fig. 2b. a fluldic material 228 is then 
injected into the system 200, through the passages, 202a and 204a. of the tubular 
support member 202 and tubular expansion cone 204, respecth/ely. 
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in an exemplary embodiment, as illustrated in Fig. 2c. the continued injedion of the 
fliridic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expaivsion cone 204, respectively, pressurizes the 

5 passage 18b of the shoe 18 . below the tubular expansion cone thereby radially 
expanding and plastically deforrning the expiandable tubular member 206 off of the 
tapered external sur^ 204b of the tubular expansioh cone 204. in particular, the 
intennediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the isealing member 206e engages the 
interior surface of the wellbofe casing 104. Consequently, the radially expanded 
intennediate portion 206c of the expandabte tubular member 206 is thereby coi^iled to 
the wellbore casing 104. In an e)«mplary embodiment, the radially expanded 
intermediate portion 206c of the expandabte tubuter member 206 is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
external surfece 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 puned out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members. 214 and 
220. are radially expanded and plastically defomied off of the tapered external surface 
204b of the tubular expand cone 204. In partlcuter, the intennediate non pre- 
expanded portion 214c of the second expandable tubuter member 214 is radially 

25 expanded and plastically defomied off of the tepered external surface 204b of the 
tubuter expanston cone 204. As a resuN, the sealirig member 214e engages the 
interior surface of the wellborB 224. Consequently, the radially expanded ihtermedtete. 
portion 214c of the second expandabte tidsular member 214 te thereby coupled to the 
wetibore 224. In an exemplary embodiment, the radtelV expanded inlenmediate portion 

30 214c or the second expandabte tubuter member 214 te also thereby anchored to the 
wellbore 104. Furthenmxe, ttie opntirMjed Application of the upward force to the tubular 
member 202 will then disptece the tubuter expansion oooq 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandabte tubuter member 
220. Rnally, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204.. In 
particular, tfie intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off (rf the tapered 
5 external surface 204b of the tubular expansion oone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded interimediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the welltK)re 224. In an exemplary errdxxiiment, the radially 
expanded intemiediatei portion 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidicly isolated from the targeted oil sand zone 226b. 

After compteting the radial expansion and plastic defomnation of the third expandable 
tubular member 220, the tubular support member 202 and the tidMJter expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intenmediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220. respectiveiy, are radially expanded and plastically defonned by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are displaced in the radial direction into engagement with the 
weiibore 224 thereby coupling the shoe 208, the expandable tubular member 206, ttie 
slotted tubular members, 210 and 212, Uie expandable tubular member 214, tiie slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to ttie 

25 weilborB. Furthermore, as a resutt, ttie connections between the expandable tubular 
members, 206, 214, and 220, ttie shoe 208, and the slotted tubular members, 210, 
212, 216. and 218, do not h9ve to be expandable connections Uiereby providing 
significant cost savings. In addition, the inside, diameters of ttie expandable tubular 
membm, 206, 214, and 220, and the slotted tubular members, 210, 212, 216. and 

30 218, after ttie radial expansion process, are substantially equal. In ttiis rhanner, 
additional conventional tools and other conventional equipment may be ea^y 
positioned wlttiin, and moved ttirough, the expandable and slotted tubuter members. In 
several aHemative embodiments, tt^ conventional tools and equipment include 
conventional valving and other conventional flow control devices for controlling ttie flow 
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of fluidic materials wfthin and between the expandable tubular menDbers, 206. 214, and 
220. and ttie slotted tubular member8. .210. 212. 216, and 218. 

Furthermoie. In the system 200, the slotted tubular members 210. 212, 216. and 218 
5 are Interleaved among the expand^le tubular members. 206. 214, and 220. As a 
rssutt. because only the intsmiediate non prerexpanded portions. 206c. 214c and 
220c of the expandable tubular ntsmbers, 206. 214. and 220, respectively, are radially 
expanded and plastically defcimted, the slotted tubular membere. 210. 212. 216, and 
218 can be conventional slotled tubular members thereby significantly reducing the 

10 • cost and complexity of the system 10. Moreover, bjscause only the intermediate non 
pre-expanded portions, 208c 214c and 220c. of trie expandable tubular merr^rs, 
208, 214. and 220. respectiveiy. are radially expanded and plastically defomfied, the 
number and length of tiie interleaved slotted tubular membere, 210. 212. 216, and 218 
can be much greater than the number and length of the expandable tubular membere. 

IS In an exemplary embodiment, the total length of the intermediate non pro-expanded 
portions, 206c 214c and 220c. of the expandable tubular members. 208, 214, and 
220. is approximately 200 feet, and the total length of the slotted tubular membere, 
210, 212. 216. and 218, is approximately 3800 feet. Consequently, in an exemplary 
embodinrtent, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defbnning a total length of only 
approximately 200 feet. 

Furthermore, the sealing rhembers 206e. 214e, and 220e, of the expandable tubular 
membere. 206. 214. and 220. respectively, are used to couple the expandable tubular 

25 members and the slotted tubular membere. 210. 212. 216. and 218 to the wellbore 224. 
the radial gap between the slotted tubular membere. the expandable tubular membere. 
cmd the wellbore 224 may be large enough to effe'ctiveiy eliminate the possibility of 
damage to the oxpandaUe tubuteu' rnembere and slotted tubular membere during the 
placement of the system 200 within the wellbore. 

30 . 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d, 214a. 214d. 220a, 
and 220d, of the expandable tubular members, 206, 214. and 220. respectively, and 
the stotted tubular memlwre. 210. 212. 216. and 218. have outside diametere and wall 
thldcnesses of 8.375 inches and 0^350 inches, respectively; prior to the radial 
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expansion, the intomiediate hon pre-expanded portions, 206c 214c, and 220c, of the 
expandable tubular menibers, 206, 214. and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular nnembers. 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intmnediaiB portlohs, 206c, 214c, and 220c, of the expandable tubular nr^embers, 206, 
214, and 220, are equal to 7.675 Inches; and the wePbore 224 has an inside diameter 
of 8.755 Inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
10 and 220d, ctf the expandable tubular members^ 206, 214^ and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218. have outside diameters and wail 
thicknesses erf 4.500 inches and 0.250 inches, respectively; prior to the radial 
expanskm, the intermediate non pre-expanded portions, 206c 214c. and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intenfnediate portions, 206c, 214c, and 220c. of the expandabte tubular members, 206, 
214/ and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for example, oil, gas, and/or water into or from the subterranean 
formation 226b. 

25 Rflfening now to F^. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an Interior region 300a 
and Includes a first end 300b including a first thrsaded connection 300ba, a first 
tepered portton 300c an intemnediate portion 300d. a seoond tepered portion 300e, 
and a seoond end 300f including a second threaded connection 300te. The tubular 

30 member 300 further preferably includes an intermediate sealing member 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular nne'mber 300 may be febricated from any number of 
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omventional commercially available materials such as, for example, Oilfield Country 
Tubular Goods (OCtG), 13 chromium steel tubing/casing, or L83, J55. or P1 10 API 
castng* 

5 in an exemplary enrixxliment, the interior 300a of the tubular member 300 has a 
substantially i^rcular cross section. Furthermore, In an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Di, an 
intenmediate inside diameter Dirir, 9nd a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 

10 In an exemplary embodiment, the first and second inside diameters, Di and ^2, are 
greater than the intemnediate inside diameter Dint. 

The first end 300b of the tubular member 300 Is coupled to the Intenmediate portion 
300d by the first tapered portion 300c, and the secpiid end 300f of the tubular member 

15 is coupled to the intennediate portion by the second tapered portion 3d0e. In an 
exemplary embodlnnent. the outside diameters of the first and second ends, 300b and 
300f. of the tubular member 300 is greater than the outside diameter of the 
interrhediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, ti and t2. respectively. In an 

20 exemplary embodiment, the outside diameter of the intenmediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intenmediate portion 300d of the tubular 
member 3(K) includes a wall thickness t^r. 

25 in an exemplary embodiment, the wail thicknesses ti and t2 are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thteknesses, ti and are both greater than the wall thtekness tm in order to optirnally 
match the burst strength of the first, and second ends, 300a and 300f, of the tubular 

30 member 300 with the intermediate portton 300d of the tubular member 300. 

in an exemplary embodiment, the first and second tapered portions, 300c and 300e. 
are inclined at an angle, a, relaUve to the k)ngitudinai directton ranging from about 0 to 
30 degrees in order to optimally facHitate the radial expanston of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition between the first and second ends, 300a and 300f, 
and the intenmediate portion 300d, of the tubular member 300 in order to mnlmize 
stress oonoentrations. 

5 

The Intemiediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 3b0d of the tubular member 300. In an exemplary embodiment, 
the intermediate sealing member 3p0g seals the interface between the intenmediate 
portion 30bd of the tubular member 300 and the Interior surfece of a wellbore casing 

Id 305, or other preexistirtg structure, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermejdiate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment the outside diameter of the intermediate seating 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a ami 3O0f, of the tubular member 300 in order to optimally protect the 
intemiediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The intennediate sealing member 300g may be ^bricated 
from any nuntber of conventional oommercially available materials such as, for 
example, thermoset or themiopiastic polymers. In an exemplary embodiment, the 

20 intermediate sealing member 300g is fabricated from themnoset polymers In order to 
optinoally seal the radially expanded intennediate portion 3d0d of the tut)uldr member 
300 with the wellbore casing 305. In several attemative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defomned intemiediate portion 

25 300d of the tubular member 300 to the wellbbre casing. 

Referring to Figs. 4, and 5a to 5d, in an emrnplary enribodiment, the tubular member 
300 is formed by a prooeiss 400 that includes the steps of: (1) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections in both expanded upset ernis of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intermediate portion of the tubutar.menrOer In step 425. 
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As illustrated in FIG. 5a. in step 405. both endSi 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, SOOa and 500b, 
of the tubular member 600 Include the waH thicknesses t, and ts. the intemratfiate 
portion 500c of the tubular member 500 includes the wall thldcness tiMT and the Nerior 

5 dimneter Dimt. In an exemplary embodiment, the wall thicknesses U and tj are 
substantially equal in order to provide burst strength that Is substantially equal along 
the entire length of the tubiriar member 500. In an OMMnplary embodiment, the wall 
thicknesses ti and ^ are both greater than the waU thickness \m in order to pro^de 
burst strength that is substantially equal akmg the entire length of the tubular member 

10 ■ 500, and also to optimally facilitate the fbmnation of threaded oonnecttons in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. Sb, in steps 410 and 415. both ends, SOOa and 500b, of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, SOOa and 500b. of Vne tubular member are stress relieved. The 
radially expanded ends, SOOa and SOOb, of the tubular member 500 include the interior 
diameters Oi and Da. In an exemplary embodiment, ttie interior diameters Di and Dj 
are substantially equal in order to provide ablest strength that is substantially equal. In 
an exemplary embodiment, the ratio of tiie interior diameters Di and D: to the interior 

20 diameter Omt ranges from about 100% to 120% In order to feidlitate the subsequent 
radial expansion of \he tubular meimber 500. 

In » preferred embodiment, the relationship between the wall thicknesses ti, t2. and t^r 
of the tubular member 500; the insicte dianwtera Di. D2 and Dint of the tubular member 
25 500; the inskle diameter tKatM of the welibore casing, or otiwr stnidure. that the 
tubular member 500 wOi bet inserted into; and the outside diameter Dcom of the 
expansion cone that will be used to radiaiiy expand the tubular member 500 within ttie 
welibore casing is given by the following expresskm: 

DweUbore-2 ^^((/, -ta„^)*D^ *D,^ ] 

30 

where tt s ta; and 

Di»Da. . 

By satisfying the rslaUonship given in equation (1), the expanston forces placed upon 
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the tubular member 500' durinp the subsequent radiai expansion process are 
substantially equalized. More generally, the relationship given in equation (1) nnay be 
used to calculate the optimal geometry for ttte tubular rnefnber 500 for subsequent 
radial expansion and plastic defbnnation of the tubular member 500 for fabricating 
S and/or repairing a wellbore casing, a pipeline, or a structural support. 

As iiiustrated in FIG. 5c, in step 420, conventionai threaded connections, 500d and 
500e, are formed in both expanded ends, 500a and 50db, of the tubular member 500. 
In an exemplary embodiment the threaded connections, 500d and 50pe, are pro^Med 
10 using conventional processes for fonning pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intennediate portion 500c of the tubular memt>er 

15 500. The sealing member 500f may be applied to the outside dianteter of the non- 
expanded Intennediate portion 500c of the tubutar member 500 using any number of 
conventional commercially available methods. In a prefened embodiment the sealing 
member 500f is appti^ to the outside diameter of the intermediate portion 500c of the 
tubular rnember 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or nuDre of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 208, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610. and a radial expansion section 615. 

30 

In an exemplary embodiment the redial expmsion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attadc Oi and the second coriicai outer surface 625 
includes an angle of attad^ a^. In an exemplary embodiment the angle of attack Oi is 
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greater than the an^e of attack a^. In this maimer, the first conical outer surface 620 
optimally radially exparvls the intennediate portions. 206c 214c. 220c. 300d. and 500c. 
of the titMilar members. 206, 214. 220. 300. and 500, and the. second conical outer 
surface 525 optimany radially expands the pre-expanded first and second en(fe, 206a 
5 and 206d. 214a and 214d, 220a and 220d. 300b and 300f, and 500a and 500b. of the 
tubular members. 206. 214, 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack ai ranging from about 6 to 20 
degrees, and the second conical outer surface Includes an angle of attack 02 
ranging from about 4 to IS degrees in order to optimaily radially expand and piastfcally 
10 deform the tubular members, 206, 214, 220. 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 
rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 71 5. in an exemplary embodiment the radial expanston section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a parabotoid shape. In this manner, the outer swfaoe of the radial expansion 

20 sectton 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surfeK» of the radial 
expanskm section 715 may be formed using a piuratty of adjacent discrete conical 
secttons and/or using a continuous cun«d surfeoe. In this manner, the region of the 

25 outer surface of the radial expanskxi sectkm 71 5 adjacent to the front end 705 Of the 
expansion cone 700 may optimally radially expand the intemiediale porttons, 206c 
214c, 220c 300d. and SOOc of the tubular members, 206, 214. 220. 300. and 500, 
while the region of the outer surfeoe of the radial expansion secdbn 71 5 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre-. 

30 expanded first and second ends. 206a and 206d. 214a and 214d. 220a and 220d. 300b 
and 300f. and 500a and 500b, of the tubular members. 206. 214, 220. 300 and 500. In 
an exemplary embodiment, the parabolte profile of the outer surface of the radial 
expanston section 715 is selected to provkle an angle of attack that ranges from about 
8 to 20 degrees in the vfeiiiity of the firont end 705 of the expansion cone 700 and an 



40 



angle of attack in the vidntty of the rear end 710 of the expansion cone 700 from at>out 
4 to 15 degrees. 

In an exemplary emtxxliment. the tubular expansion cone 204 of the s^tem 200 is 
5 sul)slantiapy identical to the expansion cones 600 or 700» and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative emtxxJiments, the teachings of the apparatus 130, the system 
200. the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 mat least partially combined. 

Refenring to Fig. 6, in an altemative embodiment conventional temperature, pressure, 
and flow sensors, 802, 804, and 806. respectively, are operabiy coupled to the 
perforated tubulars 145 of the apparatos 130. The temperature, pressure, and flow 

15 sensors, 802, Q04, and 806, respectively, in turn are operabiy coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational effldency of the apparatus 130. In several exemplary 
embodiments, ttie control algorithms utilized by the controller 810 fcH* controlling the 

20 operatic cX the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Refemng to Fig. 9, in an alternative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically defbmting the solid tubular member into engagement with the perforated 
tubular member in a conventional manner and/or using one or more of the radial 
expansion methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139. attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913, attorney dodcet no; 25791 .7.02. fited 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
25701.8.02, filed on 2/10/2000, (4) U.S. patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent appitoation serial 
no. 09/523,460, attorney docket no. 25791.11.02« filed on 3/10/2000, (6) U.S. patent 
applk^tton serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511,941. attorney docket no. 25791.16.02. filed 
on 2/24^00. (8) U.S. patent application serial no. 09/588,946. attorney docket no. 
25791.17.02, filed on 6/772000, (9) U.S. patent applicatkm serial no. 09/559,122, 
attorney docket na 25791 j23.Q2, filed on 4/26/2000. (10) PCT patent appHcafon serial 
5 no. PCT/USOO/18635. attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
provisional patent applkatton serial no. 60/162.671. attorney docket no. 25791.27. fited 
on 11/1/1999. (12) U.S. proviskmal patent appHcation serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent application serial 
no. 6(V159,082, attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

10 provisional patent applkatkm serial no. 60/159,039. attorney docket no. 25791 .36. filed 
on 10/12/1999. (15) U.S. provlstonal patent application serial no. .60/159.033. attorney 
docket iw. 25791.37. filed on 10/12/1999, (16) U.S. provlstonal patent application serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisional 
patent applk»tkm serial no. 60/165,228, attorney docket no. 25791.39. filed on 

15 11/12/1999, (18) U.S. provisksnal patent eppHcation serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional 
patent applicatton serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237,334, attorney 

20 docketno. 25791 .48, filed on 10/2/2000, (22) U.S. provisional patent applicatton serial 
no. 60/270,007, attorney docket no. 25791.50, fited on 2/20/2001; (23) U.S. provisional 
patent appiicatkm serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provistonal patent application serial no. 60/259,486, attorney 
docket no. ^91.52, filed on 1/3/2001; (25) U.S. provistonal patent application serial 

25 no. 60/303.740, attorney docket no. 25791.61, fited on 7/6/2001; (28) U.S. provistonal 
patent applicalton serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provistonal patent application serial no. 60/317,985, attorney 
docket no. 25791.67. fited on 9/6/2001; (28) U.S. provisionai patent application serial 
no. 60.318.386. attorney docket no. 25791.67.02. fited on 9/10/2001; and (29) U.S. 

30 utiBty patent appBcatton serial no. 09/969.922. attorney docket no. 25791.69. fited on 
10/3/2001, ttw disdqsures of which are incorporated herein by reference. In ttiis 
manner, ttte solid tutHJiar niemtwr 905 fiulddy seals the radial passages fomned in ttie 
perforated tubular meint)er 145 tt)eret)y preventing die passage of fluWic materials 
and/or fonnation materials ttirough ttte perforated tubuter memtMir. 
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. Referring to Fig. 10, in an alternative embodlnnent, the radial openings in one of the 
perforated hitnilar members 145 are sealed l^y injectir^ a handenabte fluidic seating 
materiai 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radiai openings 1010a within 
the one perforated tubular member 145. Conventional sealing menrrt)ers 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of thsi one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected into the radiai opening in the one perforated tubular member 145. The 

10 sealing members 140 prevent ttie passage of tlie hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and tiie formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then rsrnoved from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular ntember 145. In an exmipiary 
embodiment, VhB hardenable fluidic seating material is a curable epoxy retin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of ttie perforated 
tubular members 145 of the apparatus 130 are radially expanded and piastically 

20 defonned into contact with the surrounding fonmation 125 thereby compressing the 
surrounding formation. In this rnanner, the surrounding fonnation 125 is maintained in 
a stote of compression thereby stabilizing Uie surrounding fonmation, reducing ttie flow 
of loose particles from the surrounding formation into ttie radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fonnation. 

' In an alternative embodiment, a seismic source 1105 is positioned on a surface 
location to theret>y impart seismic energy into the fonmation 125. In tills manner, 
particles lodged in the radial openings in ttie perforated tubular member 145 may be 
30 dislodged from ttie radial openings ttiereby enhancing the subsequent recovery of 
hydrocart>ons from the formation 125. 

In an alternative embodiment, after the perforated tobular member 145 has been 
radially expanded and plastically fbnmed into contact witti ttie sunrounding formation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member The impulsive load may 
be applied to the perforated tubular m^ber 145 by applying ttie load to the end of the 
apparatus 130. The impulsive toad is then transfenBd to the surrounding formation 125 
5 thereby compacting and/or sluntfying the sunounding formation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 

In an alternative embodiment as illustrated in Ftg. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the v^llbore 105 that traverses the 

10 fbrrrtation 125. When the apparattjs 130 is positiohed within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and piasticaliy deformed into contact with the wellbore casing 1205 thereby 
compres^g the surrounding fonmation 1 25. In this manner, the sunrounding fbnmation 
125 is maintahed in a state of oompiessioh thereby stabilizing the surrounding. 

15 formation, reducing the flow of loose particles from the suntHjndIng formation into the 
radial openings of the perforated bJbular member 145, and enhancing the recovery of 
hydrocarbons from the sunrounding fomnation. 

in an altemative embodinrrent, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fomiation 125. In this nranner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

25 In an altemative embodiment, after the perforated tubular member 145 has been 
radially expanded and piastically fonmed into contact witti the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the surrounding formation, an. 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 ^paratus 130. The impulsive load is then trainsfenred to the sunounding fonnation 125 
thereby compacting and/or slumfying the surrounding formation. As a result, the 
recovery of hydrocart>6ns from the formation 125 is enhanced. L 
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Roferrfng to Fig. 13, In an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defonnlng the perforated tubular member Into engagement 
with the perforated tubular member in a conventional manner and^or u^g one or more 
of th» radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454,139, attorney dodcet no. 25791.03.02. filed on 
12^1999. (2) U.8. patent applicatbn serial no. 09/510,013. attorney dodcet no. 
25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 09/502.350. 
attorney dodcet no. 251791.8.02. filed on 2/10/2000, (4) U.S. patent application serial 
no. 09/440,338, attoniey ddcket no. 25791 ;9.02, filed on 11/15/1999, (5) U.S. patbnt 
application serial no. 09/523.480, attorney dodcet no. 25791.1 1.02. filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/512,895. attorney dodcet no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511,941, attomey docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946. 
attomey docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent applicatlon serial 
no. 09/559,122, attomey dodcet no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
application serial no. PCT/USOO/18635, attomey docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. pro>rfsional patent application serial no. 60/162,671, attomey docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. provistonal patent application serial no. 
60/154.047. attomey docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisfonal 
patent applicatkin serial no. 60/159.082. attomey docket no. 25791.34. filed on 
10/12/1999, (14) U.S. provisiijnal patent applfcation serial no. 60/159,039, attomey 
docket no, 25791.36, filed on 10/12/1999. (15) U.S. provistonal patent appikation serial 
no. 60/159,033, attomey dodcet no. 25791.37. filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212.359, attomey docket no. 25791.38. filed 
on 6/19/2000, (17) U.S. provistonal patent application serial no. 60/165.228, attomey 
docket no. 25791.39. filed on 11/12/1999, (18) U.S. provistonal patent appficatton serial 
no. 60/221.443. attomey dodcet no. 25791.45. filed on 7/28/2000, (19) U.S. provisionai 
patent appitoatton serial no. 60021.645, attomey dodcet no. 25791.48, filed on 
7/28/2000. (20) U.S. provistonal patent appUcatton serial no. 60/233,838, attorney 
docket no. 25791.47. filed on 9/18/2000. (21) U.S. provisional patent applicatton serial 
no. 60/237.334. attorney docket no. 25791.46. filed on 10/2/2000. (22) U.S. provistonal 
patent appltoaUon serial no, 60/270.007. attomey dodcet no. 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent appUcatton serial no. 60/262.434. attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional p^nt application serial 
no. 60/259.486. attorney docket no. 25791.52. fSed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303.740. attorney docket no, . 2579161. filed on 
7/6/2001; (26) U.S. provisional patent appik»tion serial no. 60/313,453. attom^ docket 

-5 no. 25791.59, filed on 6/20/2001; (27) U.S. proviskNial patent appiicatbn serial no. 
60/317,985, attorney docket no. 25791.67. filed on 9/8/2001; (28) U.S. provisionai 
patent application Sieriai no. 60/318.386. attorney docket no. 25791.67.02. filed on 
9/10/2001 ; and (29) U.S. utility patent appiteation serial no. 09/969.922. attorney docket 
no. 25791.69. filed on 10^/2001. the disdosures of which are incorpwated herein by 

10 reference, in this manner, the perforated tutNJlar memt)er 905 modifies the flow 
characteristks of the perforated tubular member 145 thereby pennitdng the operator of 
the apparatus 130 to modify the overall ftow characteristics of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14. a one-way valve 1405 such as, 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular memt>ers. 145a and 145b, that extract hydrocarbons finom oorresponding 
subterranean zones A and B. In this manner, if zone B t>ecomes depleted, 
hydrocsHlaons that are being extracted from zone A will not fbw into the depleted zone 
B. 

20 . 

in an alternative embodiment, as illustrated in Fig. 15, ttie apparatus 130 is used to 
extract geothennnal energy from a tergeted subterranean geothennal zone 1505. In this 
manner, ttie operational efficiency of the extraction of geottiermal energy is signifteantiy 
enhanced due to the iricreased intemal diameters of ttie varimjs radially expanded 
25 elemente of the apparatus 130 that pennit greater volumetric flows. 

In an alternative embodiment, the perforated tubular members. 145. 210, 212. 216. 
218. and 1305 of the apparatus 130 may be cleaned by further radial expanskm of the 
perfoiated tubular membere. in an exemplary embodiment. Vhe amount of further radial 
30 expansion required to dean the radial passages of the perlbrated tubular members 
145. 210. 212. 216. 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has t)een described that includes a zonal isolatton assembly including 
one or more solM tubular members, each soHd tubular member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
• tubular rriembers, and a shoe coupled to the zonal teolatton assembly. In an exerhplary 
embodirnent, the zonal Isolation assembly further includes one or more intenmediate 
solid tubular members coupled to and interleaved among the perforatisd tubular 
5 members, each intenmediate solid tubular member including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further Includes one 
or more valve members for controlling the flow of fiuidic materials between the tubular 
members. In an exemplary embodlimnt, one or more of the intemnediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
Includes one or more primary sdid tubuteirs, each primary solid tubular Including one or 
more external annular seals, n perforated tidHilars coupled to the primary solid 
tubulars, and n-1 intennediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intenmdiate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subtenBnean zone from a second subterranean zone in a 
wellbore has also l>een described that includes positioning one or more primary solid 

20 tubulars within the wellbore, the prmary solid tubulars traversing the first subtenBnean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subtenanean zone, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subtenanean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars ^in the wellbore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubutars traversing the producing subterranean 
2one, fluldicty coupling the perforated tubulars with the primary solid tubulars, fluidldy 
isolating the produdng subfenranean zone from at least one other subtenanean zone 
within the wellbore, and fluidldy coupiirig at least one of the perforated tubulare with the 
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. producing 8iA)terranean zone, tn an exen^ry embodiment, the method further 
Indydes controllably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also tieen de8cr{l)ed that bidudes a sutytenanean fonratlon including 
a weilbore, a zonal isolation assembly at least partially positioned within the weilbore 
that includes one or more solid tubular members, each solid tubular member Including 
one or more external seals, and one of more perforated tubiter members coupled to 
the solid tubular members, and a shoe positioned within the weilbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfortned within 
the weilbore. In an exemplary embodiment, the zonal Isolation assembly further 
includes one or rnore intennecfiate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular merT4}er 

15 including one or more external seals, wherein at least one of the solid tubular 
members, ttie perforated tubular members, and the intemiediate solid tubular members 
are formed by a radial expansion process performed within the weilbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or nrK>re 
valve members for controlling the flow of fluids between the solid tubular membere and 

20 the perforated tubular members. In an exemplary embodintent. one or more of the 
intermediate solid, tubular members include one or more valve members for controlling 
the flow of fluids between the soUd tubular membere and the perforated tubular 
membere. 

25 An apparatus has also been described tttat includes a subterranean fomration including 
a weilbore. a zonal isolation aBsembiy posltidned within the weilbore that Includes one 
or more primary solid tubulars, each prfmaiy solid tubular including one or more 
external annular seals, n perforated tubulara positioned coupled to the primary solid 
tubidars, and n-1 intemiediate solid tubulare coupled to and ihterleayed among the 

30 perforated tubulare. each intemradlata soHd tubular including one or more external 
annular seals, and iai shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, ^le perfwated tubulare. and the intemnedlate soUd 
tubulars are fbnned by a radial expar»ton process, performed within the weilbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubulars within the. wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubidars traversing the second sgbterranean zone, radially expanding at least one of 
ttie primary solid tubulars and perforated tubuidrs within the wellbore, fluldicly coupling 
the perforated tubulars and the primary solid tubulars, and preventing the piassage of 
flukis from the first subtenanean zone to the second subterranean zxyne within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a wellt>ore, at 
least a portion of the wellbore including a casing, has also beien described that includes 
positioning one or more primary solid tubulars within the wellbore, . positioning one or 
more perforated tubujars. v^in the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fluididy isolating the produdng subtenranean zone from at least one 
other suMerranean zone within the wellbore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subtenanean zone. In an exemplary 
embodin[)ent, the method further indudes contrdlably fluididy decoupling at least one 
of the perforated tubulars from at teast one otheir of the perforated tubulars. 

An apparatus has also been described that Indudes a subterranean formation induding 
25 ' a wellbore. a zonal isolation iassembly positioned within the wellbore tfiat indudes n 
solid tubular mernbers positioned within the wellbore, each solid tubular member 
mduding one or more external seals, arid n-1 perforated tubular memtiers positioned 
wftNn the weHbore coupled to and interieaved among the solid tubular members, and a 
shoe positioned v^n the wellbore coupled to the zonal isolation assernbly. In an 
30 exemplary embodiment, the zonal isotetlon assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubuter members. In an exemplary embodiment, one or more of the 
sdld tubular members indude one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular membetre. 
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A system for Isoiating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that includes means for posWoning one or more 
primary solid tutHJiars within the wellbore, the primary solid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a pnxJucofig subterrariean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that .includes 
means for positioning one or more primary solid tubulare within the wellbore, means fbr 

15 fiuidicly coupling the primary solid tubulars with the casing, "means for positioning onis 
or txme perfbreted tubulars within the wellbore, the perforated tubulars traversing the 
produdng subterranean zone, means fbr fiuidicly coupling the perforated tubulars with 
the primary solid tubulars, means for fiuidicly isolating the produdng subterranean zone 
from at least one other subterranean zone within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subton^nean zone. 
In an exemplary embodiment, the system further indudes means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars* 

25 A system for isoiating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
primary solid tubulare within the wellbore, the primary soHd tubulare travereing the firet 
aubterranean zone, means fbr positioning one or more perfbreted tubulare within the 
wellbore, the perforated tubulare traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulare and perforated tubulare 
within the wellbore, means for fluMldy coupling the perforated tubutere and the primary 
solid tubulare, and means for preventing the passage of fluids from the firet 
subterrariean zone to the second subtenranean zone v^thin the wellbore external to the 
primary solid tubulare and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellt>ore rnduding a casing, has also t)een descrit)ed that includes 
means for positioning one or more primary solid tubulars within the wellbore* means for 
5 positioning erne or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of* the primary solid tubulars and the perforated tubulars within the wellbore, means for 
fbididy coupling the primary solid tubulars with the casing, means for fluidicly coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 
10 producing subterranean zone from at least one other subtenranean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars yMy 
the producing subtenranean zone. In an exemplary embodiment, the system further 
includes means for controllably fluidicly decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for Isolating subtenranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluidicly coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the taperefd end of the tubular expansion 
cone, and a shoe defining a valveabie passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expandable tubular members that each 
include a tubular body comprising an intermediate portion arid first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surfece of the Intermediate portion, and one or 
more slott^ tubular members coupled to the expandabte tubular members, wherein 
the inside diameters of the other tubular nnembers are greater than or equal to the 
outside diameter of the tubular expansion cone, in an exemplary embodiment, the wall 
tMcknesses of the first and second expanded end portions are greater than the wall 

30 thickness of the intermediate portion. In an exemplary embodiment, each expandabte 
tubuter member further Indudeis a first tubuter transitlonary member coupled between 
the first expmded end portion and the intemnediate portion, and a second tubular 
transMonwy member coupled between the second expanded end portion and the 
intemtediate portion, wherein the angles of Indinatton of the first and second tubuter 



51 



tmnsitionary members relative to the intenmediate portion ranges from about 0 to 30 
degrees. In an exemplary embodNfnent, the outside diameter of the intemiediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intemnediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intemiediate portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the relationship between the wall thicknesses ti. t2, and W 

10 of the first expanded end portion, the second expanded end portimp and the 
intermediate portion, respectively, of tha expandable tubular members, the inside 
diameters Di. Da and Dint of the first expanded end portion, the second expanded end 
portton, and the intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter Dweobm of the wellbore casing that the expandable tubular 

1 5 member will be inserted into, and the Outside diameter Doom of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: 




wherein ti = tz; and wherein Dt = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections Increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of 0>e tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle df attack pf the outer surfece of the paraboloid body 
Iricreases in a continuous manner from one end of the paraboloid body to the opposite 
end of the parabotoid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular menrtbers are 
interleaved among the e)q;>andable tubular members. 

30 

A method of isolatino subterranean zones, traversed by a wellbore has also been 
described that bidudes positioning a tubular liner within the wellbore. and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded intO; engagement with the weHbore. In an exemplary 
embodiment, the remaining portions of the tubular Hner are not radially expanded. In 
an emmplary embodiment, one of the discrete portions of the tubular liner is radially 

5 expanded by injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of ttie tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the disciBte portions of the tubular liner. 
In an exemplary embodinoent, the tubular liner comprises a plurality of tubular 
members: and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubuter members are not radially 
expanded Into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that Is not radially expanded into engagement with the wellbore. In an 

15 ex€imptary embodiment the tubular liner includes one or mors expandable tubular 
members that each include a tubular body comprising an intemriedlate portion and first 
and second expanded end portions coupled to opposing ends of the intenmediate 
portion, and a sealing member coupled to the exterior surface of the Intemiedidte 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
mend>ers; and wherein the slotted tubular rr^mbers are interieaved. among the 
expandable tubularrnembers. 

25 

A system for isc^ting subterranean zones traversed by a wellbore has also been 
described that Includes rneans for positioning a tubular Hner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the . wellbore. iri an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded Into engagmient with the wellbore. 
in an exemplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubuter liner Is 
radially expanded by injecting a fluidic material into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion oone through the other discrete portions of the tubular liner In an 
exemplary embodiment, the tubular liner Includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the wellbore and one pr more of the tubular members are not radially expanded 
5 into engagement with the wellbpre. In an exemplary embodiment, the tubular membm 
that are radiaHy expanded into engagement with tto wellbore Include a portion that is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for iisolating subterranean zones has also been descrit)ed that includes a 
subterranean fbnnatibn defining a borehole, and a tutnilar Ifner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embo(8ment« the tubular liner is coupled to the borehole at a plurality of discrete 
locations, tn an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning, the tut>ular liner within the borehole, and radially 
expanding one or more dis(^te portions of the tubular liner Into engagement with the 
borehole. In an exemplary emtxxlinrient a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or mora of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded Into engagement with the borehole and a portion that is not radially 

3D expanded into engagement with the borehole. In an exemplary embodiment, prior to 
the radal expansion the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intmnedlate portion and first 
and second expanded end portions coupled to opposing ends of the Iritenmedlate 
portion, and a sealing memtier coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular niembers coupled to the expandable tubular 
mennbers, wherein the inside diameters of the slotted hibular members are greater than 
or equal to the maximum inside diameters of the expandable tutnilar mmnbers. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member indudirtg one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubuter 
members for oontroiling the flow of fiuidic materials through the perforated tubular 
members, one or more temperature sensorii operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupted to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or nrK>re flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controlter operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are fornied by a 
radial expansion process perfomned Within the wellbore. 

25 

A method of Isolating a first subterranean zone from a second subtenanean zone in a 
* wetlbore has also been described that includes positiming one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the wellbore. the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at 4east one of the primary solid 
tubulars and perforated tubuters within the wellbore, fluididy coupling the perforated 
tubuters and the soHd tubulars. preventing the passage of fluids from the first 
subterranean ^one to the second subterraneah zone yrithtn the wellbore extemal to the 
solid tubulars and perforated tubulars, immitoring the operattng temperatures, 



pressures, arul flow . rates within one or more of the perforated tubulars, and controlling 
the flow of flutdic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materiais from a producing subtenranean zone in a wellbore, at 
toast a portion of the wellbore including a casing, has also been described that includes 
positicming one or more solkl tubulars within the wellbore. positioning one or more 
perforated tubulars vMthin the wellbore, the perforated tubulars traversing the producing 
subtenranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the wellbore, fluididy coupling the solid tubulare with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subtenranean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the nrK)nitored 
operating temperatures, pressures, and flow rates* 

A system for isolating a first subtenanean zone from a second subtenranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or wore perforated tubulars within the wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars wiUiin the wellbore, 
25 means for fluididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the. second 
subtenranean zone within the wellbore extemal to tiie sdid tubulars and perforated 
tubulars, means for monitoring the operating tenr^ratures, pressures, and flow rates 
within one or more of the perforated tubulars, arid means for controlling the flow of 
30 fluidic materials through the. perforated tubulars as a funciton of. the. monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a pro()udng subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the w8llt>ore, means for 
positioning cm or more perforatecl tubulars within the weiibore, the perforated tubulars 
traversing the producing subtenBnean zone, means for radially expanding at least one 
off the solid tubulars and the perforated tubulars within the wellbore. means for fluididy 

5 coupling the solid tubulars wrtti the casing, means for fluididy coupling the perforated 
tubulars witti the sdid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, arKl flow rates within one 

10 or more of the perforated tubulars, and means for controliing the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that hdudes a zonal isdation assembly 
15 induding: one or more sdid tubular members, each solid tubular nnember including one 
or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and one or nrK>re sdid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the F^rforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular nfienrU>ers are formed by a radial expansion 
process perfomrmd within the wellbore, and the solid tubular liners are formed by a 
radial expansion process performed within the wellbore. 

25 A method of isdating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been d»a9)ed that indudes positioning one or more solid tubulars 
within tire wellbore, the solid tubulars traversing the first subterrar>ean zone, positioning 
one or more perforated tubulars each induding one or morel radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the soBd tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary sdid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subtenanean zone 
within the wellbore external to the primary sdid tubulars and perforated tubulars, 
positioning one or more sdid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically defonming the solid tubular 
> liners within the interior of one or more of the perforatjBd tubulars to fluididy seal at 
least sonie of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a prodiidng subtenranean zone in a wellbore. at 
least a portion of the weHbore including a casing, has also been described that includes 
positioning one or mm soBd tubulars within the wellbore, positioning one or more 
perfbrated tubulars each including one or nxMre radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the soHd tubulars and the perforated tubulars within the welibore, fluididy 
coupling the solid tubulars with the casing, ftuidldy coupling the perforated tubulars 
with the solid tubulars. flukUdy isolating ttw producing subterranean zone from at least 
one other subterranean rone within the weHbore, fluidiciy coupling at least one of the 
perfbrated tubulars with the produdng subtenrariean zone^ positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plasticaHy deforminig the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isdating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wetlboie, the solid tubulars traversing the first sut>terFanean zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perfbrated tubulars within the wellbore, means for fluididy coupling the perforatied 
tubulars and the soDd tubulars, means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone ^in the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the Interior of one or more of the perforated tubulars, and nrteans 
for radially expanding and plastically defomning the solid tubular liners vvithin the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perfcxrated tillers. 



58 



According to another aspect of the present invention, a system for exbracHng materiais 
from a producing subterranean zone in a welltx>re, at least a portion of the wellbore 
including a casing, has also l^n descrit>ed that includes means for positioning one or 
more solid tubutars within the wellbore. means for positidning one or more perforated 

5 tubulars each including one or more radial passages within the wellbore, the perforated 
tubuiars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore. means 
for fluididy coupling the solid tubulars with the casing, means for fluidldy coupling the 
perforated tubulars the solid tubulars, ifneans for fluididy isdating the produdng 

10 subterranean zone from at least one other subten^nean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars, and means for radially expanding and 
plastically deforming the soHd tubular liners within the interior of one or more of the 

15 peifbrated tubutevs to fluididy seal at least some of the radlial passages of the 
perforated tubulars. 

An apparatus has also been descritied that Indudes a zonal isolation assembly 
induding: one or more solid tubular members^ each solid tubular member induding one 
20 or more external seals, one ormore perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular rhembers, and a shoe coupled to the zonal Isdation 
assembly* 

25 

A method of isolating a first subterranean zone from a secorul subterranean zone in a 
weflbore has also been described that includes positioning one or more solid tubuiars 
withh the wellbore, the solid tjbulare traversing ttie firet subterranean zone, posittoning 
one or more perforated tubulara each indudhg one or more radial passages within the 
30 wetBx)re, the perforated tubulara traversing' the seoond subtenranean zone, radially 
expanding at least one of the solid tubulara and perforated tubulara virithin the wellbore. 
fluididy coup^ the perforated tubulara and the primary solid tubulara, preventing the 
passage of fluids from the firat subtenranean zone to the second subterranean zone 
wilhbi the welitx>re external to the primary soUd tubulara and perforated tubulaiys; 
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sealing off an annular region within at least one of the perforated tubuiars, and injecting 
a hardenat)le fluldic seating material into the sealed annular regions of the perforated 
tubuiars to seal ofT at least some of the radial passages of Vhe perforated tubuiars. 

5 A method of extracting materials from a producing subterianean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubuiars within the wellbore, positioning one or more 
perforated tubuiars each including one or more radial passages within the wellbore, the 
perforated tubuiars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubuiars and the perforated tubuiars within the wellbore, fluididy 
coupling the solid bJbulars with the casing, fluididy coupling the perforated tubuiars 
with the solid tubuiars, fluididy isolating the produdng subterranean zone from at least 
one other subtenanean zone within the wellbore, fluididy coupling at least one of the 
perforated tubuiars with the produdr^ subterranean zone, sealing off an annular region 

15 within at least one of the perforated tutMilars, and injecting a hiardenable fluldic sealing 
material into the sealed annular regions of the perforated tubuiars to seal off at least 
some of the radial passages of the perforated tubuiars. 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
20 weHtxKB has also been described that Indudes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subtenanean zone, 
means for positioning one or more perforated tubuiars each induding one or more 
radial passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone,.mean8 for radially e)q>anding at least one of the solid tubuiars and 
25 perforated tubuiars within the wellbore, means for fluididy coupling the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids firom the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubuiars and perforated tubuiars, means for sealing off an annular region 
within at least one of the perforated tubuiars, and means for injecting a hardenabto 
30 fluUic sealing material into the sealed annular regions of the perforated tubidars to seal 
off at least scmie of the radial passages of the perforated tubuiars. 

A system for extracting materials from a produdng subtenanean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 

I 
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means for positioning one or more solid tubulars within the wellt>ore, nneans for 
positioning one or more perforated tubulars each including one or more radial 
passages within the welll)ore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars wKh the casing^ means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the produdng subtenanean zone from at 
least one other subterranean zone within the welibore. means for fluididy coupling at 
least one of the perforated tubulars with the produdng subtenanean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing material into the seated annular regions of the 
perfbnated tubulars to seal off at least some of the radial passages of the perforate 
tubulars. ' 

15 An apparatus has also been described that indudes a zonal isdation assembly 
pos|{tioned within a wellbore that traverses a subterranean fomnation induding: one or 
more solid tubular members, each solid tubular member Induding one or more external 
seats, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process perfomDed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into Intimate contact with the subterranean fomnation compress the 

25 siirterranean formation. 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
wellborB has also been descrit)ed that Indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weDbore, radially expanding at least one of the perforated tubulars into iritimate contad 
with the second sirt>tenranean zone, fluididy coupling the perforated tutnilars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimata contact the second subtenanean zone compress 

5 the seooTKl subterranean zone. In an exemplary emtxxJirnentp the method further 
Includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary erTd>odiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of tte perforated tubulars that are radially expanded Into intimate contact 

10 with the second subterranean 2X>ne. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contapt with the second subterranean zone to increase the rate 
of recovery of hydrocart)ons from the second subtenanean zone. 

15 A method of extracting materials from a producing subtenanean zone in a vyelltx>re, at 
least a porton of the v^lbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the vi^llbore, positioning one or more 
perforated tubulars within the weilbore each including one or more radial passages, the 
perfcxBted tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solM tubulare arid the perforated tubulare within the wellbord, radially 
expanding at least one of the perforated tubulars into intimate contact witii the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the sdid tubulars, fluididy Isolating the 
produdng subterranean zone from at least one other subterranean zone within the 

25 welibore. and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary emt>odlment, the perforated tubulars 
' that are radially expanded into Intimate contact with the produdng subterranean zone 
con^rass the produdng subterranean zone* in an emmplary embodiment, the method 
* further indudes vibrating the producing subtenanean zone to Increase the rate of 

30 recovery erf hydrocartxms froni the produdng subterranean zone, in an exemplary 
OTibddlment, the method further Indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubuters that are radially expanded into 
Intimate oontect with the produdng subtenraneah zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulare that 
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are radially expanded , into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocartx)ns from the producing subtenranean zone. 

A system for isolatbig a first subterranean zone ftx)m a second subterranean zone in a 

5 weiibore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulgrs traversing the first subtenranean zone, 
means for positioning one or mora perforated tubuiara within the wellbore each 
including one or nfx>ra radial passages, the perforated bibulars traveraing the second 
subterranean zone, nrieans for radially expanding at least one of the solid tubuiara and 

1 0 perforated tubuiara within the wellbora, means for r^ially expanding at least one of the 
perfbrated tubuiara into intimate contact with the second subterranean zone, means for 
fluklidy coupling the perforated tubulars and the solid tubuiara, and means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore extismat to the solid tubulars and perforated 

15 tubuiara. In an exemplary embcxllment, the means for radially expanding at least one 
of the perforated tubuiara into intimate contact with the second subtenranean zone 
comprises means for compressing tte second subterranean zone. In an exemplary 
embodiment the system further includes means for vibrating the second subtenanean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone. In an exemplary embodiment^ the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubuiara 
that ara radially expanded into intimate contact the second subterranean zone: In 
an exemplary OTibodiment, the system further includes means for applying an 
impulsive load to the perforated tubuiara that ara radially expanded into Intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. 

A system for extracting materials from a prpdudng subterranean zone in a wellbora, at 
teast a portion of the wellbore including a cashg. has also been described that Includes 
30 means for positioning one or mora solid tubuiara within the wellbore. rmans for 
positioning one or more perforated tubuiara within the wellbore each including one or 
more radial openings, the perfbrated tubuiara traveraing the pnkJudng subterranean 
zone, means for radial^ expanding at least one of the solid tubuiara and the perforated 
tubuiara within the wellbore, means for radially expanding at toast one of the perforated 
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tubulars into intimate oohtacl with the producing subterranean zone, means for fluididy 
coupling the solid tubuiars with the casing, means for flutdtdy coupling the perforated 
tubulars with the soDd tubulars, nieans for fluididy Isolating the produdng subtenranean 
zone from at least one other subterranean zone within the wellbpre, and means for 
5 fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embiodiment, ttie means for nadially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subtenranean zone oonnprises means for oon^Mressing the produdng subtenBnean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the produdng subterranean zorie to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubuiars that are radially e^g^anded trito intimate contact 
with the produdng subtenranean zone. In an exemplary embodiment, the systern 

15 further indudes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subterranean zone to 
increase the rate of recovery of hydrocarbons from thj» produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean fomiatlon and indudes a 
peifc»^ted welltKxe casing, induding: one or more solid tubular members, each solid 
tubular member induding or>e or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the soHd tubular members and the perforated 
25 ' tutxilar mombers are formed by a rsdial expansion process performed within the 
wellbore, and at lemt one of the perforated tubular members are radially expanded into 
intirtiate contacts the perforated wellbore cadrig. In an exemplary embodiment, the 
perforated tubular members that are radially expanded Into intinrato contact with the 
perforated casing compress the subterranean formation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weflbore that indudes a perforated casing that traverses the second subtenranean 
zone, has also been described that indudes positioning one or, more solid tubulars 
within the weabdre, the solid tobulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the welitxire each including one or more radial 
passages, the peiforated tutwlars traversing the second sul)terranean zone, radially 
expanding at least one of the primary solid, tubulars and perforated tubulars within the 
wellbore. radially expanding at least one of the perforated tubulars Into intimate contact 

5 with the perforated casing, fluididy coupling the perfocBted tutHilars and the solid 
tuknilarB, and preventing the passage of fluids from ttie first subterranean zone to the 
second subtenariean zone within ttie wellbore external to the solid tubulars and 
perforated tubulais. fat an exemplary embodiment the perforated tubulars that are 
radially e)panded into intimate contact with the perforated casing compress the second 

10 • subtenanean zone. In an exemplary embodiment,, the method further includes 
vibrating the second subtenanean zone to increase the rate of recovery of 
hydrocarbons from the second subtenanean zone. In an exemplary embodiment, the 
method further Irtdudes vibrating the second subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an wemplary embodiment, the method further includes 
applying an Impulsive load to tfie perforated tubulars that are radially expanded Into 
intimate contact with the perforated casing to Increase the rate of recovery of 
hydrocaitions from the second subterranean zoniB. 

20 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore Including a casing and a perforated casing that traverses 
the producing subtenanean. zone, has also been desc^bed that Includes positioning 
one or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, ttie perforated 

25 hibulars traversing ttw producing subtenanean zone, radially expanding at least one of 
ttM sond tMbulars and ttie perforated tubulars wtthin ttie wellbore. radially expanding at 
least one of ttie perforated tubulars into Inttmate contact witti ttie perforated casing, 
fluididy coupling ttie solid tutMilars wtth ttie casing, fluididy coupling, ttie perforated 
tubulars witti ttie sdid tubulars. flukfldy Isoiattng ttie produdng subtenanean zone from 

30 at least one ottier subtenanean zone wittiln ttie weBbore, and fluididy coupling at least 
one of ttte perforated tubulars wtth ttie produdng subterranean zone. In an exemplary 
embodiment, ttie perforated tubulars ttiat are radially expanded Into inttmate oontect 
witti ttie perforated casing coinqNass. ttie produdng subtenanean zone. .In an 
exemplary ernbodiment, ttie method further hndudes vibrattng ttie produdng 



65 



subterranean zone to increase the rate of recovery of hydrocart)on$ from the producing 
- subterranean zone. In an exemplary embodiment, ttie method further includes 
vibrating the producing subteirraneain zone to dean the radial passages of the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing. In an exemplary embodiment, the methokt further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulsurs to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for Isoiating a first subterranean zone fix>m a second subterranean zone in a 
wellbofe that includes a perforated casing that traverses the second subterranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 Including one or more radial passages, ihe perforated tubulars traversing the second 
subtenraneari zone, means for radially expanding at least one of the solid tubulars and 
. perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemal to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radial^ expanding at least one of the perforated 
tubulars into intfmate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further indudes means for vibrating the second subterranean zone to Increase the rate 
of recovery of hydrocarbons from the second subterranean zone, in an exemplary 
embodiment, the system further Indudes means for vibrating the second subtenanean 
zone to dean the radial passages of the perforated tubulars that am radially expanded 
Into intimate contact with tiSe perforated caslrlg. In an exenfqF)lary emt>odimer)t, the 

30 system further Indudes means for applying an impulsive load to the perforated tubulara 
that am radially expanded into intimate contad wjth the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a welltx)re, at 
least a portion of the welibore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the welibore, means for positioning one or 

5 more perforated tubulars within the welibore each including one or more radial 
openings, the perforated tubulars traversing the producing subtenanean zone, means 
for radialiy expanding at least one ctf the solid tubulars arid the perforated tubulars 
within the weBbore, means f6r radially expanding at least one of the perforated tubulars 
into intimale contact with the perforated casing, means for fiuididy ooupHng the solid 

10 tubulars with the casing, means for fiuididy coupling the perforated tubulars with the 
solid tubulars. means for fluidldy isolating the producing subtenanean lone from at 
least one other subterranean mne within the welibore. and means for fluidldy coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contad with -the piarfbrated casing comprises hneans for 
compressing the produang subterranean zone. In an exemplary embodiment, the 
further indudes means for vit)rating the produdng subtenanean zone to increase the 
rate of recovery of hydrocarbons from the produdng subtennanean zone, in an 
exeiT^plary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing. In an exemplary 
embocSment, the system further indudes means for applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
including: one or mora sdid tubular members, each soikJ tubular member induding one 
or mora extemal seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or mom perforated tubular 
liners each Induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolatton assembly. At least one of Hie solid titular members and fhe perforated 
tubular members are formed by a radial expansion process polrfbrmed within the 
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vmllbora. and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subterr&inean zone from a secortd subterranean zone in- a 
5 wellbbre has also been described that includes positioning orie or more solid tubuiars 
within the wellbore, the soHd tubuiars trdvershrig the first subterranean zone, positioning 
one or more perforated ti^lars each including one or nriore radial passages within the 
wellbore, ttie perforated tubuiars traversing the second subterranean zone, radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore. 
10 fluididy coupling the perforated tubuiars and the prinnary solid tubuiars, preventing ttie 
passage of fluUs finom the first sut>terraneah zone to the second subten^nean zone 
within the wellbore external to the primary solid tubuiars and perforated tubuiars. 
positioning one or more perforated tubular Kners within the interior of one or more of 
the perforated tubuiars, and radially expanding and plastically defonning the perforated 
15 tubdar liners within the iriterior of one or more <rf the perforated tubu 

Amethod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descril>ed that includes 
positioning one or more solid tubuiars within the wellbore, positioning one or more 

20 perforated tubuiars e»:h including one or more radial passages within the wellbore, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 
least one of ti)e solid tubuiars and the perforated tubuiars within the wellbore, fluididy 
coupling the solid tubuiars with the casing, fluididy coupling the perforated tubuiars 
witti the solid tii^ulars. fluididy isdattng ttie produdng subten^nean zone from at least 

25 ' one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubuiars witti the produdng subterranean zone, positioning one or nriore 
perfiDrat^d tubular liners within the interior of one or more of the perforated tubulare, 
and radially expanding and plastically deforming the perforated tubular liners within the 
interior of one or more of the perforated tubuiars. 

30 

A system for isolating a first subtenranean zone from a second subterranean zona in a 
weBbbre has also been described that indudes means for positioning one or more solid 
tubuiars within the wetfbore, the solid tubulare traversing the first subterranean zone, 
means for positioning one or more p«forated tubulare each induding one or more 
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radial passages within the welibore. the perforated tubulars traversing the second 
subterranean sone, means for radially expanding at least one of the solid tubuters and 
perforated tubulars within the welibore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, mearis for preventing the passage of fluids from the first 
5 subtenanean zone to the seoorid subtenahean zone within the welibore external to the 
primaiy solid tubulars and perforated tutHjIars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and piasUcaily defomning the perforated tubular liners 
within the interior of one or more of the perfnnated tubulars. 

10 . 

A system for extracting materials from a producing subterranean zone In a welibore, at 
least a portion of the welibore including a casing, has also been described that IndudM 
means for positioning one or more solid tubulars within the welibore, means for 
positioning one or more perforated tubulars each including one or more radteil 

15 passages within the welibore, the perforated tubulars traversing the producing 
subterranean zohe, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weHbcxe, means for fluidicly coupling the solid 
tubulars with the casing, n^ans for fluididy coupling the perforated tubulars with the 
sdid tubulars, means for fluidicly isdating the produdng subterranean zone frorh at 

20 least one other subtenanean zone within the welibore, means for flukliciy coupling 
at least one of the perforated tubulars with the produdng subtenranean zone, means for 
positioning one or more perforated tubular liners v^thin tiie interior of one or more of 
the perforated tubulars, and means for radi^ty expanding arid plastlcaliy deforming the 
perforated tubular llnera within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that indudes a zonal isolatipn assembly 
induding: one or more solid tubular numbers, each'solid tubular memfcier induding one 
or r?K>ra external seals, two or more perforated tubular members each induding radial 
passages coupled to the solid tubular membere, and one or tnote one-way valves for 
30 oontrdlabiy fluidicly ooupDng the perforated tubular membere, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular membere are formed by a radial expansion process performed within 
theweObore. 
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A method of isolating a first subterranean zone from a second subterranean rone 
* having a plurality of producing zones in a wellbore has also been described that 
includes positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubuiars each 

5 including one or wotb radial passages within the wellbore, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuiars and perforated tubuiars wdthin the wellbore, fluididy coupling the perforated, 
tubuiars and the primary solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zorte within the weilbore external to the 

10 primary solid tubuiars and perforated tubuiars, and preventing fluids from passing from 
one of the pnxludng zones that has not been depleted to one of the producing rones 
that has been derated. 

A method of extracting materials firom a welltxxB having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that .includes positioning one or more solid tubuiars within the wellbore, 
positioning two or mors perforated tubuiars each including one or more radial passages 
within the wellbore, the perforated tubuiars traversing the produdr^ subten^nean 
zones, radially expanding at least one of the solid tubuiars and the perforated tut>ular8 
20 within the wellbore, fluididy coupling the solid tubuiars with the casing, fluididy coupling 
the perforated tubuiars with ttie solid tubuiars, fluididy isolating the produdng 
subterranean rone from at least one other subterranean zone within the wellbore, 
fluMidy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone finom a second isubterranean rone 
having a plurality of produdng zones in a wellbore has also been described that 
indudes means for positioniitg one or more solid tubuiars within the wellbore, the solid 
30 tubuiars traversing the first subterranean rone, means for positioning one or more 
perforated tubuiars ead) induding one or more radial passages wHhln the wellbore, the 
perforated tubuiars traversing the second subterranean rone, means for radially 
expanding at least me of the sdid tubuiars and perforated tubuiars within the wellbore, 
means for fluididy coupling the perforated tubuiars and the solid tubuiars, means for 



preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welbore extemai to the prftnary solid tubulars and 
perforated tubularSr nteans for positioning one or more perforated tubulw liners within 
the interior of one or more of the perforated tubuiars. and means for preventing fluids 
5 from passing from one of the produdng zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
welibope, at least a portfon of the wellbore including a casing, has also been described 

10 that includes means fbr positioning one or more solid tubuiars within the welibore, 
means fbr positioning one or more perforated tubulare each including one or more 
radial passages within the wellbore. the perforated tubuiars traversing the producing 
subtonanean zones, means for radially expanding at least one of the solid tubuiars and 
the perforated tubuiars wHhln the wellbore. means fbr fluididy oou|^ the solid 

15 tubuiars with the casing, means fbr fluididy coupling the perforated tubtitars with the 
solid tubuiars. means for fluididy Isolating the producing subterranean zone from at 
least one other subten^nean zone within the wellbore. means for fluidicly coupling at 
. least one of the perforated bjbulars with the produdng subtenranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubuiars, and means for preventing fluids from passing frmn one of the 
produdng zones that has not been depleted to one of tfte produdng zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subtonanean formation 
25 oontirining a source of geottienmal energy has also been described tt)at indudes a 
zona\ Isolation assembly posittoned within the subterranean fomnatton including: one or 
more solid tubular membere. each solid tubular member btduding one or more exiemal 
seals, one w mora perforated tubular membere each including radial passages coupled 
to the solid tubular membere. and one or more perforated tubular liners each including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perfonarted tubular membere. and a shoe coupled to the zonal isolation assembly. At 
toast one of the solid tubular member^ and the perforated tubular members are fomwd 
by a radial expansion process perfbnned within the welibore. 

71 



r 



A method of Isolating a first subterranean zone from a second subterranean zone 
including a source of geothenmal energy in a wellbore has also been described that 
includes portioning one or nwe solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each including one or niore radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidiciy coupling the perforated 
tubulars and the prirhary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perfbrateid tubulars, positioning one or more perforated 
. tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the iriterior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothemial zone In a 
weHbore, at least a portion of the wellbore including a casing, iias also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or mors perforated tubulars each including one or mem radial passages within the 
wellbore, the perforated tubulars traversing the subtenanean geothermal zone, radially 

20 expanding at least one of the sdid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars. fluidiciy isolating the subtencanean 
geothermal zone from at least one other subterranean zone within the \^llbore, and 
fluidiciy opupitng at least one of the perforated tubulars with the subtenanean 

25 geothemial zone. / 

A system for isolating a first subtenanean zone from a second geothennai 
subtenanean zone in a wellbore has also been described *that includes means for 
positioning one or nriore solid tubulars within the wellbore. the solid titulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothemnat subterranean zone, means for radally expanding at 
least one of the solid tubulars and perforated tubulars vrfthin the wellbore. means for 
fluididy coupling the perfcnated tubulars and the . solid tubulars, and means for 
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preventing the passage of ifluids from the first subterranean rone to the second 
geothermal subterranean zone within the weHbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothenmal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the weHbore Including a casing, has also been described 
that includes means for positioring one or more solid tubulars ^in the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the subterranean 

10 . geothenmal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidity coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubutars with the 
solid tubulars, means for fluididy Isolating the subterranean geothemal zone, from at 
least one other subtenranean »ne vrithin the welibbre, and means for fluididy ooupling 

15 at least one of the perforated tubulars with the subtenaneang 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member Induding one 
or mom external seals, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular menr^rs, and a shoe coupled to the 
zonal isdation assembly. At least one of the solid tubular members and the perforated 
tutHilar numbers are formed by a radial expansion process performed within the 
wellbore. and the radial passage of at least one of the perforated tubular members are 
deaned by further radial expansiori of the perforated tubular members within the 

25 wellbore. 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubuters within the wellbore each induding one or nnore radtei 
passages, the perforated tubulars traversing the second subtetranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubuters within the 
wellbore, fluididy coupling the perforated tubulars and the solid tubuters, preventing the 
passes of fluids from the first subterranean zone to the second subterraryean zone 
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within the wellbore external to the solid tubulars and perforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 



5 A method of extracting materials frorri a (Hodudng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casir^, has also been described that includes 
positioning one or more solid tubulars within the wellbora. positioning one or more 
perforated tubulars within the weitbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fkridicly isolating the producing subterranean zone from at least 
one other subtenanean zone Vvithln the wellbore, fluididy ooupflng at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or mora of the perforated tubulars, 
and deanirig materials from the, radial passages of at least one of the perforated 
tubulars by further radial expansion of ttie perforated tubulars within the wellbore. 

A system for isolating a first subtenanean zone finom a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
induding one or mora radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy ccxjpling the perforated 
tubulars and the sdid tii!iularB, means for preventing the passage of fluids from the flrst 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, and means for cleaning n^aterials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the.welibore. ^. 

A system for extracting materials ftom a produdng subterranean zone In a wellbore. at 

least a portion of the wellbore induding a casing, has also been described that indudes 

« 

means for positioning one or more solid tubidars within tlie wellt)ore. means for 
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positiordng one or more perforated tubulars within the wellt)ore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubularsi with ttie 

5 casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean, zone from at lealst onls other 
subterranean zone witNn the wellbore. means for fluidicly coupling at least one of the 
perforated tubulars with the pnxiudng subterranean zone, and means for deanlhg 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial e)qpansionofthe perforated tubulars within the wellbc^ 

Although fliustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated In the foregoing 
disclosure. In some instances, sonie features of the present Invention may be 
15 employml without a corresponding use of the other features. Accordingly, it is 
appmpriate that the appended claims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 



1. An apparatus, comprising: 

a. zonal isolation assembly comprising: 
5 one or more solid tubular members, radi solid tubular member including one or 

more extennal seals; v 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or nmre perforated txjbutor liners each including one or more radial 
10 {passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
rnembers are formed by e radial expansion process performed within the wellbors; and 
15 wherein the perforated tijbular liners are formed by a radial expansion process 

performed wittiin the wellbore. 

2. A method of teoiating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

20 positioning one or twre solid tubulars within ttie wellbore, the solid tubulars 

traversing the first subterranean zone; 

posltionirtg one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

25 * radially expanding at least one of the solid tubulars and perforated tid)ulars 

mthin the weilbore; 

fhJidiciy coupling the perforated tubulars and the primary solid tubulars; 

preventing ttre passage of fluids from the first subterranean »)ne to the second 
subterranean zone within the wellbore external to the primary soTid tubulars and 
30 perforated tubulars; 

positioning one or more perforated tubular liners within the interior of one or 
mora of the perforated tubulars; and 

radially expanding and plastically defbrnnhg the perforated tubular liners within 
the interior of orie or more of the perforated tubulars. 
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3. A rnethod of extracting materials from a producing subterranean zone in a 
welR>ore, at least a portion of the wellt)ore including a casing, comprising; 

positioning one or nme solid tubulars within the vvelRxm; 
5 positioning one or more perforated tiibulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 
10 ' fluididy coupling the solid tubulars with the casing; 

flutdidy coupling the perforated tubulars with the solid tutHJiars; 

fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within tlie weilbore; 

fliMldy coupling at least one of the perforated tubulars witti the produdng 
15 subtenanean zone; 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and i^asticaily defomiing the perforated tubular liners within . 
the interior of one or more of the perforated tubulars. 

20 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a weUbore, comprising: 

means for positioning one or more solid tubulars within the weilbore, the solid 
tubiriars traversing the first subterranean zone; 
25 means for positioning cm or more perforated tubulars each indudinp one or 

more radial passages within the wellborB. the perforated tubulars traversing the second 
subtenaneari zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbore; 
30 means for fluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellt}ore external to the primary solid tubulans 
and perforated tubulars; 
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means for positioning one or nriora perforated tubular liners within the interior of 
one or mors of the perforated tutHilars; and 

means for radially expanding and.plasticaKy deforming the perforated tubular 
liners within the interior of one or mofB of the perforated tubulars. 

5 

5. A system for extneicting materials from a producbig subterranean wne in a 
w^ttxra. at least a portim of the weilbore including a casing, comprising; 

means for positioning one or more soHd tubulars within the weilbore; 

means for positioning one or more perforated tubulars each irKduding one or 
10 mors radial passages within the wetibcxne. the perforated tubulars traversing the 
producing sutrterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means for fluMidy coupling the solid tubulars with the casing; 
1 5 means for fluididy coupling the perforated tubulars with tiie solid tubulars; 

means for flutdidy isolating the produdng subterranean zone from at least one 
other subtenraroan zone within the weilbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subten^nean zone; 
20 means for positioning one or mora perforated tubular liners within the interior of 

one or more of the perforated tubulars;' and 

means for radially expanding and plastically deforming the perforated tubular 
liners within ttie interior of one or more of the perfc»rated tubulars. 

25 6. An apparatus for extracting geothermal energy from a subterranean fomiatibn 
owning a source of geqthermal energy, comprising: 

a zonal isolation assembly positioned within the subterranean fomnation, 
comprising: 

one or more solid tubular mennbers, each solid tubular member induding one or 
30 nxxeextenral seals; 

one or more peribrated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or nfiore perforated tubular liners each IrKduding one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
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rhambers; and 

a shoe ooupled to the zonal isolation assembly; 

wherein at least one of the solid tubiiiar members and the perforated tubular 
members are formed by a radial expansion process perfonned within the wellbore. 

5 

7. A method of isolating a first subtenanean zone from a second subterranean 
zone including a source of geothemnal energy in a wellbore, comprising: 

positiorring one or more solid tubulars within the wellbore, the solid tubulare 
traversing the first subterranean zone; 
10 posittoning one or more perforated tubulars each including one or more radial 

passages within the wellbore. the perforated tubulars traversing the second 
sutyterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
witNn the weltt)ore; 

IS fluidiciy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the f^t subterranean zone to the second 
subterranean zone within the wellbore external to the . primary solid tubulars and 
perforated tubulars; and 

pbsitioniDg one or more perforated tubular liners within the interior of one or 
20 more of the perforated tubulars; and 

radially expanding and plasticaHy deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 
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1. An apparatus, oomprising: 

a zonal isolation assembly oomprising: 

one or more solid tubular members* each solid tubular member induding one or 
5 more external seals; 

one or more perforated tubular members ooupled to the solid tubular members; 
one or more flow control vah^ opdrably coupled to the peffdrated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably ooupled to one or more of the. 
10 • perforated tubular members for monitoring the operating temperatiro within the. 
perforated tubular membeirs; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular memt>ers for monitoring the operating pressure v^lh ttie perforated 
tubularnriembers; and 

15 one or more flow sensors operably coupled to one or more of the petioraXeti 

tubular members for monitoring the operating flow rate within the perforated tubular 
memt>ers; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and ccmtrolling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated hjbular 
members are formed by a radial expansion process performed within the wetlt>ore. 

25 2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

posiUonhg one or more perforated Ujbulars within the wellbore. the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulani within the wellbore; 

fluldidy coupling the perforated tubulars and the solid hilars; 

preventing the passage of fluids from the first subienanean zone to the second 
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subterranean zone within the wellbore extenial to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more or the perforated tubulars; and 
5 controlling the flow of fliridic materials through the perforated tubulars as a 

functionof the monitored operating temperatures, pressures, an^ . 

3. A method of esdracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

10 positioning one or nrxro solid tubulars within the wellbore: 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; • 
tS fluldlcly coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the prixiucing subterranean zone from it teast one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of^ the perforated tubulars with the producing 
20 subtenanean zc^e; 

monitoring the operating temperatures, pressures, and .flow rates within one or 
more of the perforated tubulars; and 

ccNitrolling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operpting temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a weltbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perforated tubutars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbors; 

meains for fluidicly coupling the perforated tubuters and the sdid tubulars; 
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means for preventing the passage of fluids from ttie first subterranean zone to 
tlie second subterranean zone witliin the wellbore external to the soKd tubulars and 
perforated tubulars; 

nneans for monitoririg the operating temperatures, pressures, and flow rates 
5 within brie or more of the perforated tubulars; and 

means for controlling the flow of fhiidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pres^res, and flow rates. 

5. A system for extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore indudirig a casing, comprising; 

means for positioning one or more solid tubulars within the welibore; 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated 
tubulars within the wellbore; 

means for fluMidy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluidicty isolating the producing subtenanean zone from at least one 
otKbr subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materbis through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, connlprising: 

a zonal iscriation assembly comprising: 
30 one or more solid tubular members, eech solid tubular member induding one or 

more external seals; 

one or more perforated tukmlar members each induding radial passages 
coiipted to the solid tubular members; and 

one or more solid tubular liners coupled to the Interior surteces of one or mOra 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are formed by a radial expansion process perfonmed within ttte wellbore; and 
wherein the solid tubular Hners are formed by a radial expansion process 
perfonnned witNn the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or rrtore perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tajbulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenBnean zone to the second 
20 subterranean zone within the wellbors external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the intertor of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or mm of tte perforated tubulars to fluididy seal at least some the 
radial passages of the perforated tubulans. 

8. * A method of extracting materials from a producing subterranean zone in a 
wellboret at least a portion of the wellbore including a casing, comprising; 

30 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
passages the wellbore. the perforated tubulars traversing the producing 

subterranean zone; 
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radially expanding at least one of the solid tutHJiars and the perforated tubulars 
within the wellbore; 

fluididy coupfing the sottd tubulars with the casing; 

fluididy coupling the pirated tubulars with the solid tubulars; 
5 flutdiciy isolating the producing subterranean zone from at least one other 

subtenranean zone within the wellbore; 

fluididy ooupHng at least one of the perforated tubulars with the produdng 
subtenranean zone; 

positioning one or more soM tubular liners within the interior of one or more of 
10 . the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
intenor of one or more of the perf<MBted tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore^ the solid 
tubulars traversing the first subterranean zone; 

means for positioning orm or more perforated tubulars each induding one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilboPB; 

means forflukfidy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the secovxl subterranean zorie within the wellbore external to the primary solid tubulars 
and peffbrated tubulars; 

means for positioning one or more sdid tubular liners within the Interidir of one 
or more of the perforated tubulars; and : 
30 means for radially expanding arid plasticaily deforming the solid tubular liners 

within the intenor oT one or more of the perforated tubulan^ to fluidtdy seal at least 
some of the radial passages of the perforated tubulars. 



10. A system for exbractiiig materials from a producing subterranean zone in a 
weilbore, at least a portioh of the welltxMne including a casing, comprising; 

means for positioning one or more solid tul)utars within the wellt>ore; 

means for positioning me or more perforated tubulars each including one or 
5 more radial passages v^n the WBHt)ore, the perforated tubulars traversing the 
producing subtenrartean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for flukJidy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
other subtenanean zone within the wellbore; 

mear«B for fluididy coupling at least one of the perforated tubulars with the 
produdng siibtenranean zone; 
15 means for positioning ohB or more solid tutMJiar liners within the interior of one 

or more of the perforated tubulars; and 

means for radlatly expanding ahd plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

1.1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member irtduding one or 
more external seats; 

25 one or more perforated tubular 'members eadi Indudlng radial passages 

coupled to the soHd tubular members; and 

a seizing material coupled to at least some of the perforated tubular members, 
for sealing at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal isdaflon assembly. 
'30 • • 

12. A method of isolating a first subtenanean zone frorn a secofxJ subtenanean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the sdid tubulars 
traversing the first subterranean zone; 
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posittming one or more perforated tubulars each Indudfrig one or more radial 
passages within the wellbore, the p^lbrated tubulars traversing the second 
subtenanean zone; 

radially expanding at least, one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

ftuididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prinrary solid tubulars and 
perforated tubulars; 

10 sealing off an annular rsglon within at least one of the perforated tubulars; and 

injecting a hardenable fluldic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 

tutKilars. 

IS 13. A method of extracting materials frcmi a produdng subterranean zone In a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or mora solid tubulars within the wellbore; 
fX>sitioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perfected tubulars 
within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
fluidldy coiq)ling the perforated tubulars with the solid tubulars; 
X fluidldy isolating the. produdng subterraneian zone from at least one other 

subtenanean zone within the wellbore: 

fiuididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone; 

sealing off an annular region vWiin at least one of the perforated tubulars; and 
30 injecting a hardenable fluldic sealing material into the seated annular regions of 

the pefforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbbre, comprising: 

means for positioning one or more soiid tubuiars witlitn the weilbore. the solid 
tidNJlars traversing the first subterranean zone; ^ 
S means for positioning one or more perforated tubuiars each including one or 

mors radial passages within the weliboret the perforated tubuiars traversing the secorid 
subtsnanean zone; 

means for radially expanding at least or>e of the solid tubuiars and perforated 
tububrs within the weilbore; 
10 means for fluididy coupling the perforated tutHJiars and the solid tubuiars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the weilbore external to the primary solid tubuiars 
and perforated tubuiars; 

means for sealing off an annular region within at least one of the perforated . 
15 tubuiars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
rsgions of the perforated tubulare to seal off at letast some of the radial passages of the 
perforated tubuiars. 

20 15. A system for extracting materials from a producing subteoanean zone in a 
weilbdre, at least a portion of the wellt>ore including a casing, comprising; 
means for positioning one or more solid tubuiars within the weiibore; 
means for positioning one or more perforated tubuiars each including one or 
more radial passages within the weilbore, the perforated tubuiars traversing the 
25 prcxludng sutrtenBnean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perfbrated tubuiars within the weilbore; 

' means for fluldicly coupling the solid tubuiars virtth the casing; 
nneans for fluidicly coupling the perforated tubuiars with the solid tubuiars; 
30 means for fluidicly Isolating the producing subtenranean zone from at least one 

other subterranean zone within the weilbore; 

nrteans for fluMidy coupling at least one of the perforated tubuiars with the 
producing subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubu!ars;and 

means for injecting a hardenabie fluidic sealing material into the sealed annular 
regions of the perforated tubuiars to sisal off at least some of the radial passages of the 
5 perforated tubuiars. 

16. An apparatus, oomprislrtg: 

a zonal isolatbn assembly positioned within a welltxm that traverses a 
subterranean fbrmatton. obmprising: 
10 . . one or nrx>re solid tubulair nriembers, each solid tubular member including one or ^ 
mors external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isofation assembly; 
15 wherein at least orie of the solid tubular members and the perforated tubular 

members are fonned by a radial expansion process perfonfned within the wellborB; and 

wherein at least one of the perforated tubular members are radially expanded 
into Intimate contact with the subterranean formation. 

20 17. The apparatus of daim 16» wherain the perforated tubular members that are 
radially expanded into intimate contact with the subtenanean fomiation compress the 
subterranean fomiation. 

18. A method isolating a first subtenranean zone from a second subterranean 
25 zone in a wenbore, comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubuiars 
traversing the first subtenranean zone; - * 

positioning one or more perforated tubuiars v^thin the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulare and perforated 
tubuiars within the wellbors; 

radially expanding at least one of the perforated tubuiars into intimate contact 
with the second subterranean zone; 
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fluidicly ooupling the perforated tubulars and the solid tubutars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wetlbore extenoal to the solid tubulars and perforated 

tubulars. 

5 

Id. The method of claim 18, wher^n the perforated tubulars that are radially 
expanded into intirnate oontact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The nwthod of daim 18, fiffther comprising vibrating the second subteranean 
zone to Increase the rate of recovery of hydrocarbons from the second subten^nean 
zone. 

21. The method of daim 18, further comprising vibrating the second subtenanean 
tS zone to dean the radial passages of the perforated .tubulars that are radiaHy expanded 

into intimate cor^iK^ with the second subterianM 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radiaHy expanded Into intimate oontad with the second 

20 subterranean zone to Increase the rate of recovery of hydrocarbons from the second 
. subterranean zone. 

23. A method of extracting materials from a prcxiucing subtenranean zone in a 
weilbore. at least a portion of the weHbore induding a casing, comprising; 

25 positioning one or more sdid tubulars >^in the weilbore: 

positioning one or rhore perforated tdxiiars within the weilbore each IndiKling 
one or more radial passages, the perforated tubulars traversing the prcxludng 
subterranean zone; 

radially expandir>g at least cm of the sdid tubulars and the perforated tubulars " 
30 within the weilbore; 

radially expanding at least one ct the [^orated tubuiars into intimate conted 
with the produdng subterranean zone; 

fluidldy oouplir^ the sdid tubutars with the casing: 

fluidldy coupling the perforated tubulars with the sdtd tubulars; 
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fluididy isolating the producing subterranean zone hom at least one other 
subtenanean zone within the welibore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zorie. 

5 

24. The RDethod of dalm 23« wherein the perforated tubulars that am radially 
expanded into intimate contact with the producbg subterranean zone connpress the 
produdng subterranean zone. 

10 25. The nnethod of daim 23. further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The niethod of daim 23, further comprising vibrating the produdng. 
15 subten^nean zone to dean the radial passages of the perforated tubulars that are 

radialiy expanded into intimate contad with the produdng subtenranean zone. 

27. The method of daim 23, further comj^sing applying an Impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the produdng 

20 subtenranean zone to increase the nate of recovery of hydrocarii)ons from the produdng 
subtenanean zone. 

28. A system for isolating a first subtenranean zone from a second subtenranean 
zone in a weilbora, comprising: 

25 means for positioning one or wore solid tubulars wthin the welit>orB. the solid 

tubulars traversing the firstt subtenranean zone; 

means for positioning one or more perforated tubulars within the weilbora each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean rone; ' 

30 nteans for nadlally expanding at least one of the sdid tubulare 

tubulars within the welibore; , 

means for radially expanding at least one of the perforated tubulars Into intirrate 
contad with the second subterranean zme; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulms. 

5 29. The system of daim 28. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact witti the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. the system of daim 28. further comprising means for vibrating the second 
10 subtenranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating ttie second 
subterranean zone to dean the ra(fidl passages of the perforated tubulars that are 

15 radi^ expanded into intimate'contad with the second subterranean zone. 

32. The system of daim 28» further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore Induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or mora perforated tut)ulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radidly e)9)anding at least one of the perforated tubulars Into.ihtimate 

contad with the produdng subterranean zone; 

means for fluldidy coupling the solid tubulars with the casing; 

means for fluldidy coupling the prorated tubulars with the solid tubulars; 

means for fluldtely isolating the produdng subterranean zone from at least one 
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other subterranean zone within the weilbore; and 

means for fluididy coupling at least .one of the perforated tubulars with the 
produdng subtenanean zone. 

34. The system of daim 33. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the produdng subterranean zone. 

35. The system of dsrim 33, further comprising means for vibrating the prpdudng 
subtenanean zone to increase the rate of recovery of hydrocartx>ns from the produdng 
subterranean zone. 

36. The system of daim 33, further o^hprising means for vibrating the produdng 
subterrariean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the produdng subterranean zone. 

i 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intintate contact with the 
produdng subtenranean zone to increase the rate of recovery of hydrocarbons from the 
produdng subtenranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a weilbore that traverses a 
subtenanean fbmiation and indudes a perforated wellbore casing, comprising: 

one or more solid tubular members, each solid tubular mender induding one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonalisolatlon assembly; 

wherein at least one of the solkJ tubular members and the perforated tubular 
members are fomied by a radial expansion process perfbnned wtthlh the weilbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated weilbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular memk>ers that are 
radially exparnied into Intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. . A method oT isolating a first subtenranean zonB from a second subterranean 

zone in a wellbore that Includes a perforated casing that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first sutAerranean zone; 
10 positioning one or rnfxe perforated tubulars within the wellbore eadi including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and 'perforated 
tubulars witNn the wellbore; 
15 radially expanding at leisist one of the perforated tubulars into intimate contact 

with the perTorated casing; 

fluidlciy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. Hie method of daim 40, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the perforated casing comfmss the second 
subterranean zone. 

25 

42. . The method of daim 40, further oomprisirig vibrating the second subterranean 
zone to increase the rate of recovery of hydrbcart)ons from the second subtenranean 
zone. 

30 43. The method of daim 40, fivther comprising vibrating the second subtenahean 
zone to dean the radial passages of the perfdraiM tubulars that are radially expanded 
Into Intimate contact with the perft}rated casing. 

44. The method of daim 40, further cmnprising applying an impulsive load to the 
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perfected tubutars that are radially expanded into intiniate contact with the perforated 
casing to increase the rate of recovery of hydrocartxms from the second subtenranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
weHbore, at least a portbn of the weiibore including a casing and a perforated casing 
that traverses the producing subtenanean zone, comprising; 

posifioning one or more solid tubulars within the weiibore; 
positioning one or more perforated tubulars within the weiibore each including 
10 one or more redtal passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulare 
within the weHbore; 

radially expanding at. least one of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; ^ 
fluididy coupling the perforated tubulars the solid tubulars; 
fluididy Isolating the pnodudng subterranean zone from at teast one other 
subtenranean zone within the weiibore; and 
20 fluididy coupling at teast one of the perforated tubulars with the produdng 

subtenranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intirhate contact with the perfbreted casing compress the produdng 
25 subtenranean zone. 



47. The method of' daim 45. further comprising, vibrating the produdng 
subt^nean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

48. The inethod of daim 45. further comprising vibrating the produdng 
subtenanean zone to dean the radial passages, of the perfbrated tiibulare that are 
redially expanded into Intimate oonted with the perforated casir^. 
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49. The method of claim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
tubulars to increase the rate of recQvery of hydrocart>ons from the producing 
subterranean zone. 

5 • 

50. A system for Isolating a first suMerranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
10 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the welltx>re; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subtenanean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of daim 50, wherein the rneans for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of dalm 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of dalm 50, further comprising means for vibrattng the siscond 
subtenranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate conted with the perforated casing.. 
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54. The system of daim 50. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate cxxitad with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a produdng subterranean zone In a 
weHbore, at teast a portion of the welltiore Induding a .casing and a perfbrated.casing 
that traverses the produdng subterranean zone, comprising; 

means for positioning one or more solid tubulars within ttie wellbore; 
10 means fcN- positioning one or more perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the prcxludng 
subtenanean zone; 

nreans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into Intimate 

contad with the perforated casing; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fiuididy coupling the perforated tubulars with the solid tubulars; 

means for fiuididy Isolating the produdng subterranean zone from at least one 
20 oth^ subtenranean zone within the wellbore; and 

nrteans for fluidicly coupling at least one of the perforated tubulars with the 
produdng subtenanean zone. 

56. The system of daim 55. wherein the means for radially expanding at least one 
25 of the perforated tubulare into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. the system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 

30 subtenranean 2»ne. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into Intimate contad witti the perforated casing. 
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. 59. The system of daim 55« further comprising means for applytng an impulsh^e 
load to the perforated tut)ulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate df recovery of hydrocart>ons from the producing 
5 subterranean zone. 

60. An apparatus, comprising: 

a zonal Isolatlori assemt>ly comprising: 

one or more solid tubular memt)ers. each sdid tubular member Induding one or 
10 more external seals; 

one or more perforated tubular menrtbers each induding radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each induding one or more radial 
passages coupled to the interior surfaces of one or more of the perforated' tubular 
15 members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonmed within the wellbore; and 
wherein the perforated tubular Kners are formed by a radial expansion process 
20 perfomned within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
25 traversing the first subtenranean zone; 

positioning one or more perforated tubulars each induding one or rrore radial 
passages within the wellbore. the perforated tububrs traversing the second 
subterranean zone; 

radially expanding at least one of the soHd tubulars and perforated tubulars 
30 within the wellbore; 

fluidldy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary sdid tubulars and 
perforated tubulars; 
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positioning one or nnore perforated tubular liners within the interior of one or 
nnorecrf the perforated tubulars; and 

radially expanding and plastically defonming the perforated tubular liners within 
the interior of one of more of the perforated tubulars. 

5 

62. A method of extracting materials firom a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or nnore solid tubulars within the wellbore; 

positioning one or mora perforated tubulars each including one or mors radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radialty expanding at least one of the solid tubulars and the perforated tubulars 
within the weNbore; 

fluididy coupling the solid tubulars with the casing; 
15 fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating ia first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or mora solid tubulars uritiiln the wellbore, the solid 
tubulars traversing the; first siMenranean zone; 

means for positiohing one or more perforated tubulars each Induding one or 
30 mora radial passages within the wellbore, the perforated tubulars traversing the second 
siAtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupOng the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone v^thin the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defonning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the weBbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing ttie 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulans within the weObore; 

means for fluididy coupling the solid tubulars with thie casing; 

means for fluididy coupling the perforated tubulars VMth the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners vnMn the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defonning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal tedation assembly comprising: 

one or more solM tubular members, each solid tubular member Including one or 
more external seals; 

two or nrxm perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one Of more one^y valves for oontrdlably fluididy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular . 
rnembers are fbnrned by a radial expanskm process perfonned within the 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a weilbore, comprising: 

positiontng one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the weilbore, the perfmted tubulars traversing the seoond 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wetibors; . 
15 fhiididy coupling the pierforated tubulars and the prirnary solid tubu^ 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from cme of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a weilbore having a plurality of producing 
subterranean zones, at least a portion of the weilbore including a casing^ comprising; 

positioning one (x- more solid tubulars within the weilbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within Vhe weilbore, the perf(xated tubulars traversing the producing 
subterranean zonm; 

radially expanding at least one of the soHd tubulars and the perfrvated tubulars 
within the weilbore; 
30 fluldidy coupling the solid tid^ulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulara^ 

fluididy isolating the producing subtenanean zone from at least one other 
subterranean zone within the weilbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
t>een depleted to one of the producing zones that has been depleted. 

S 68. A system for isolating a first subterranean zone from a second subterranean 
zone havfrtg a plurality of producing zones in a welllXMB, comprising: 

means foe positioning cme or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means positioning one or nme perforated tubulars each including one or 
10 more radial passages within the wellbore, the perforated tubulars traversing the second 
subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means forfluidldy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the welltx)re external to the primary solid tubulars 
and perforated tubulars; ^ 

means for positioning one or nx>re perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials froni a pluratity of producing subterranean 
zones in a wellbore, at least a por^ of the wellbore including a casing, comprising; 
25 imans for positioning one or more solid tubulars within the welibore; 

means for positioning one or more perforated tubulars each including one or 
mm radtal passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means ftx* fluididy coupling the solid tubulars v^th the casing; 

means for fluididy coupling the perfbrated.tubulars with the sdid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone wittiin the wellbore; 
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means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubuiars; and . 
5 means for preventing fluids from passing from one of the produdnQ mnes that 

has not been depleted to one of the producing zones that lias been depleted. 

70. An apparatus for extracting geothenmal energy from a sid)tBrranean formation 
containing a source of geothennal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
nrrore external seals; 

one or more perforated tubular member^ each including radial passages 
IS coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
memt^ers; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a rad»l expansion process perfomrmd within the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy in a wellbore, comprising: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subtenanean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from ttie first subterranean zone to the second 
subterranean zone within the weltt)ora external to the prfrr^ry sdid tubulars and 



perforated tubular$; and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radiatly expanding and plastically defomting the perforated tubular liners within 
5 the interior of one or more of the perforated tubuiars. 

72. A method of extracting geothemial energy from a subterranean geothennal 
zone in a weflborSt at least a portion of the wellbore including a casing, comprising; 

positioning orie or more solid tubuiars within the wellbore; 
10 positioning one or more perforated tubuiars each including one or rtiore radial 

passages within the wblibore, the perforated tubuiars traversing the subtenanean 
geothermalzone; 

radially expianding at least one of the solid tubuiars and the perforated tubuiars 
witNn the wellbore; 
IS ' fiuididy coupling the solid tubuiars with the casing; 

fluidldy coupling the perforated tubuiars with the solid tubuiars; 
fluldldy Iscrtating the sirit)tenBnean geqthermal zone from at least one other 
subterranean zone within the wellbore; and 

fluidicty coupling at least one of the perforated tubuiars with the subtenanean 
20 geothermalzone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore* comprising: 

means for positioning one or more solid tubuiars within the wellbore, the solid 
25 tubuiars traversing the first subtenanean zone; 

means for positioning one or ware perforated tubuiars each including one or 
more radial passages within the wellbore, the perforated tubulans traversing the second 
geothermal subterranean zone; 

means for radially expanding at teast one of the solid tutHilars arKl perforated 
30 tubuiars w^in the wellbore; 

means for fluididy coupling the perfbrated tubutars and the solid tubuiars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geotherifnal subterranean zona within.the wellbore external to the primary 
soBd tubuiars and perforated tubuiars. 
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74. A system for extracting geothennal energy from a subterranean geothermal 
zone in a wellt>ore, al least a portion of the \^lltx)re including a casing, comprising; 

5 means for positioning one or more solid tubulars within the weltt>ore; 

means for positioning one or more pefforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
subtenanean geothermal zone; 

means for Fadiaily expanding at least one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

nrieans for fluididy oou|;4ing the solid tubulars with the casi^^^ 
means forfluMidy coupling the perforated tubulars with the solid tubulars; 
msans for fluididy isolating the subterranean geothenmal zone from at least one 
other subterranean zone within the wellbore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

subterranean geothenmal zone. 

75. An apparatus, comprising: 

a zonai isolatipn assembly comprising: 
20 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the solid tubiular n)ennt)ers; and 

a shoe coupled to the zonal isolatibn assembly; 
2S wherein at least one of the solid tubular members and the perforated tubular 

members are fon^ed by a radial expansion process perfonned within the wellbore; and 

wlierein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or rnore solid tubulars within the wellbore, the solid tubulars 
traversing the fbst subtenranean zone; 
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positioning one or more perforated tiibulars within the wellbiore eadi Including 
. one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

nkllally expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; 

fluidic^ coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone wittiin the welibore external to the solid tubulars and perforated 
tidHilars; and 

10 cleaning materials from the radial passages cS at least one of the perforated 

tubulare by further radial expansion of the perforated tubulare within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the wellbore including a casing, comprising; 

15 positioning one or more solid tubulars within the weUbore; 

positioning one or mare perforated tubulars within the wellbore each including 
one or moire radial passages, the perforated tubulars traversing the producing 
subtenBnean zone; 

radially expanding at least one of the solid tubulars and the perforated tubuters 
20 vMhih the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the pnodudng subtenranean zone from at least one other 
subterrar^n zone within the wellbore; 
25 fluididy coupling at least one of the perforated tubulars with the produdng 

subtenranean zone; 

monitoring the operating temperatures, pressures,.and flow.rates within one or 
rrxxe of the perforated tubulars; and 

deaning matertels from the radial passages of at least one of the perforated 
30 tubuters by further radial expansion of the perforated tubulars within the welbore. 

78. A systeifn for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising; 
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means for positioning one or more solid tubuiars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second. 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; ^ 

means for preventing the passage of fluids from the first subtenanean zone to 
10 the Second subterranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars; and 

means for cteaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubuiars within the 
wellbore. 

15 

79. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the weiibore; 

means for positioning one or nrxne perforated tubulars within the wellbore each 
20 Indixling one or nfx>re radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubiiters with the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the [^udng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 emans for deaning materials <from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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